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CLAIMS 



[Claim(s)] 

[Claim 1]A rechargeable battery which has arranged a safety circuit which has a current cutoff 
element in an obturation part which obturates a battery element with a cap. 
[Claim 2]The rechargeable battery according to claim 1 which processed a safety circuit with 
waterproofness like an epoxy resin and polybutylene terephthalate resin, and ****** acidity-or- 
alkalinity resin. 

[Claim 3]The rechargeable battery according to claim 1 which provided an opening or a breaking 
mechanism in a safety circuit board which has arranged a safety circuit 

[Claim 4]The rechargeable battery according to claim 1 which has arranged a thermal cutout to a 
safety circuit. 

[Claim 5]The rechargeable battery according to claim 1 which has arranged a thermo sensitive 
register to a safety circuit 

[Claim 6]The rechargeable battery according to claim 1 connected to a safety circuit via a PCT 
element from a plus output of a rechargeable battery. 

[Claim 7]The rechargeable battery according to claim 1 which has arranged a PTC element between 
a plus pole of a safety circuit, and a plus pole for external I/O. 

[Claim 8]The rechargeable battery according to claim 1 which considered a cap of an obturation part 
as 2 pole composition of a minus pole for safety circuits, and a plus pole for external I/O. 
[Claim 9]The rechargeable battery according to claim 8 which provided a level difference in a minus 
pole for safety circuits, and a plus pole for external I/O. 

[Claim 10]The rechargeable battery according to claim 8 with which a minus pole for safety circuits 
and a plus pole for external I/O pasted up with adhesives of electric insulation, or were assembled 
via an insulating material. 

[Claim 1 1]The rechargeable, battery according to claim 8 which enlarged a path of an outgassing 
bore provided in a plus pole for external I/O to a path of an outgassing bore provided in a minus 
pole for safety circuits. 

[Claim 12]An assembly obturation board with which an opening of a cell case which accommodates 
a power generation element and serves as polar terminal of one of these, and a cell case was 
equipped via a gasket is provided, An inside cap and an outer cap with which said assembly 
obturation board was insulated electrically mutually, And consist of a metallic thin plate fractured by 
a predetermined pressure, and a valve element which has a current shutting off function means to 
sever electrical continuity in advance of a fracture is included, A rechargeable battery having a 
hollow part which one side of said cap is pushed in said valve element, it is electrically connected 
with a polar electrode of another side of a power generation element, and both caps have a bore for 
discharging gas, respectively, and is open for free passage to said both bores among both caps. 
[Claim 13]An assembly obturation board with which an opening of a cell case which accommodates 
a power generation element and serves as polar terminal of one of these, and a cell case was 
equipped via a gasket of electric insulation is provided, Said assembly obturation board incorporates 
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an electric Gircuit containing voltage detection circuits which detect voltage of a current cutoff 
element and a cell which were connected to a cell in series, and control said current cutoff element, 
And a printed circuit board which has a bore or a breaking mechanism for discharging gas, An outer 
cap which was connected to a polar terminal area of a printed circuit board different, respectively, 
and was attached on said printed circuit board, and an inside cap, It is allotted to the cell inside from 
said printed circuit board, and consists of a metallic thin plate fractured by a predetermined 
pressure, An electrical connecting means which pushes a valve element which has a current 
shutting off function means to sever electrical continuity in advance of a fracture, and a terminal 
area connected to one cap of said printed circuit board in said valve element, and is electrically 
connected with a polar electrode of another side of a power generation element is included, A 
rechargeable battery when it has a hollow part which both caps have a bore for discharging gas, 
respectively, and is open for free passage to said both bores among both caps, and a cell is set to 
apparatus, wherein said electric circuit is connected to said one polar terminal via a cap of another 
side. 

[Claim 14]The rechargeable battery according to claim 13 controlled so that a current cutoff 
element in an electric circuit intercepts an input of an over-current to a cell, an output of an over- 
current from a cell, or input and output of an over-current. 

[Claim 15]The rechargeable battery according to claim 12 or 13 currently formed inside a bulged 
part which both caps have a bore for discharging gas on the side, respectively, and a hollow part 
provided in the side of an outer cap. 

[Claim 16]The rechargeable battery according to claim 15 with which a bulged part is provided in a 
top edge part of an outer cap. 

[Claim 17]The rechargeable battery according to claim 14 or 15 with which a bore of an outer cap is 
provided in a low rank from a bore of an inside cap. 

[Claim 18]The rechargeable battery according to claim 13 with which an electrical connecting means 
contains a PTC element. 

[Claim 19]An electrical connecting means is welded by valve element in a center section, and 
contains a preliminary filter electrically insulated in an edge part, The rechargeable battery 
according to claim 13 which works as a current shutting off function means to separate if gas 
pressure which said preliminary filter has a male bore in gas, and a welding of said preliminary filter 
and said valve element requires for a valve element exceeds a predetermined value, and to sever an 
electrical link of a preliminary filter and a valve element 

[Claim 20]The rechargeable battery according to claim 13 arranging a package which provided a 
terminal which unifies an electric circuit containing voltage detection circuits which detect voltage 
of a current cutoff element and a cell which replaced with a printed circuit board and were 
connected to a cell in series, and control said current cutoff element, and is equivalent to a terminal 
area of said printed circuit board. 

[Claim 21]It consists of an inside cap insulated electrically mutually, an outer cap, and a metallic thin 
plate fractured by a predetermined pressure, A valve element which has a current shutting off 
function means to sever electrical continuity in advance of a fracture, and a means to push one side 
of said cap in said valve element, and to electrically connect with one polar electrode of a power 
generation element are provided, An assembly obturation board for rechargeable batteries, wherein 
both caps have a hollow part which has a bore for discharging gas and is open for free passage to 
said both bores among both caps, respectively. 

[Claim 22]An electric circuit containing voltage detection circuits which detect voltage of a current 
cutoff element and a cell which are connected to a cell in series, and control said current cutoff 
element is incorporated, And a printed circuit board which has a bore or a breaking mechanism for 
discharging gas, An outer cap which was connected to a polar terminal area of a printed circuit 
board different, respectively, and was attached on said printed circuit board, and an inside cap, It is 
allotted to the cell inside from said printed circuit board, and consists of a metallic thin plate 
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fractured by*a predetermined pressure, An electrical connecting means which pushes a valve 
element which has a current shutting off function means to sever electrical continuity in advance of 
a fracture, and a terminal area connected to one cap of said printed circuit board in said valve 
element, and is electrically connected with one polar electrode of the power generation elements is 
included, An assembly obturation board for rechargeable batteries, wherein both caps have a hollow 
part which has a bore for discharging gas and is open for free passage to said both bores among 
both caps, respectively. 

[Claim 23]Voltage of a current cutoff element and a cell which replaced with a printed circuit board 
and were connected to a cell in series is detected. The assembly obturation board for rechargeable 
batteries according to claim 22 arranging a package which provided a terminal which unifies an 
electric circuit containing voltage detection circuits which control said current cutoff element, and 
is equivalent to a terminal area of said printed circuit board. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, .it is related with the cell which contained the safeguard in 
the sealed type rechargeable battery of a rechargeable lithium-ion battery etc. 
Therefore, especially the electric circuit of a safeguard is miniaturized and it is related with the 
assembly obturation board for rechargeable batteries which built into the obturation circles of a cell 
the thing which carried out mounting arrangement, and the safeguard. 

[0002] 

[Description of the Prior Art]The demand as a power supply for a drive of small portable devices, 
such as a video camera, a cellular phone, and a personal computer, has expanded the rechargeable 
lithium-ion battery quickly from the place which has high energy density also in a sealed type 
rechargeable battery. This rechargeable lithium-ion battery needs a safeguard including the electric 
circuit as a safety circuit for protecting from overcharge, overdischarge, and an over-current. Then, 
it is usually included in a cell use device as a packed type cell which combined the electric circuit as 
a safety circuit with the cell. 

[0003]The packed type cell using a rechargeable lithium-ion battery, It is composition like drawing 1 
in which a mimetic diagram is shown, and the case which mounts 1 in the shape which can equip a 
feed unit with the cylindrical rechargeable lithium-ion batteries 2 and 3, and 4 are the safety circuits 
inserted between the terminals of the rechargeable lithium-ion batteries 2 and 3 and the case 1 in 
dra wing 1 . 

[0004]The composition of the safety circuit 4 in the former is shown in drawing 17 as a block 
diagram, and the positive voltage from a battery charger, Charge of the rechargeable lithium-ion 
batteries 2 and 3 is performed by flowing into the minus side of a battery charger via the positive 
terminal 5, PTC element 6, the rechargeable lithium-ion batteries 3 and 2, FET7 and 8, the thermal 
cutout 9, and the terminal 10. 

[0005]Discharge of the rechargeable lithium-ion batteries 2 and 3 is performed via plus of PTC 
element 6, the positive terminal 5, and apparatus and minus, the negative terminal 10, the thermal 
cutout 9, FET8, and 7. It is connected to the control circuit 13, and if the voltage detection circuits 
1 1 and 12 which supervise cell voltage will turn OFF FET8, will carry out the function of the 
prevention from overcharge, if cell voltage becomes higher than default value, and they become 
lower than default value, they will turn OFF FET7, will carry out the function of overdischarge 
prevention, and will intercept current When it is connected to the control circuit 13 and excessive 
current occurs by an external short circuit etc. between the negative terminals 10 from the positive 
terminal 5, the voltage detection circuits 14 which detect the voltage between the sauce drains of 
FET7 turn OFF FET7 and 8, and intercept current. The thermo sensitive register 15 monitors the 
temperature of a cell from the battery-charger or use device side via the terminal 16. 
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[0006]As mentioned above, mounting arrangement is carried out as the safety circuit 4 at a printed 
circuit board, and the function to prevent the surcharge of a cell simple substance, the function to 
prevent overdischarge, the interception function at the time of excessive current, the battery 
temperature monitor function, etc. comprise a conventional packed type cell inside the case 1. 
[0007] 

[Problem(s) to be Solved by the Invention]If it was in the above conventional packed type cells, 
there was a problem that it explained below. 

[0008] 1) Since the shape and the design of the case 1 are formed so that it may be easy to equip a 
feed unit with a packed type cell, the case 1 becomes a thing for exclusive use corresponding to a 
feed unit in many cases. 

[0009]2) Since the case 1 is the shape and the design with which a feed unit can be equipped, it is 
necessary to align a battery charger with the case 1, and the battery charger for exclusive use 
corresponding to a feed unit is needed. 

[001 0]3) It is necessary to establish the terminal structure made the shape and the design for 
equipping a safety circuit and a feed unit, and becomes very large compared with the volume of the 
rechargeable lithium-ion batteries 2 and 3 with which the volume resulting from these is stored. 
[001 1]4) General consumers cannot obtain rechargeable battery simple substances, such as a 
lithium ion, easily. Thus, the conventional packed type cell was lacking in flexibility. 
[0012]Especially this invention has included the electric circuit which constitutes a safeguard in the 
inside of a cell, and an object of this invention is to provide the rechargeable battery with a 
safeguard which can treat itself like the conventional cell simple substance. 

[0013]An object of this invention is to provide the rechargeable battery provided with the obturation 
board which can discharge gas to the exterior easily, when the inside of a cell becomes unusual high 
voltage and a valve element fractures. 
[0014] 

[Means for Solving the Problemjln order to solve the above-mentioned problem, suppose a 
rechargeable battery of this invention that a safety circuit which has a current cutoff element is 
arranged in an obturation part. And like [ between a cap and a current cutoff valve of an obturation 
part in the upper part of a rechargeable battery ], Usually, by arranging a microminiaturized safety 
circuit, into a portion which cannot touch an electrolysis solution directly, the rechargeable battery 
itself which built in a safety circuit can be treated like the conventional cell simple substance at the 
time, and it can store a rechargeable battery easily to a cell storage room of a feed unit into it. 
[0015]This invention improves an assembly obturation board with which an opening of a cell case 
which while accommodated a power generation element and serves as a polar terminal is equipped 
via a gasket. Namely, an inside cap and an outer cap with which an assembly obturation board by 
this invention was insulated electrically mutually, And consist of a metallic thin plate fractured by a 
predetermined pressure, and a valve element which has a current shutting off function means to 
sever electrical continuity in advance of a fracture is included, One side of said cap is pushed in 
said valve element, it is electrically connected with a polar electrode of another side of a power 
generation element, and both caps have a bore for discharging gas, respectively, and it has a hollow 
part which is open for free passage to said both bores among both caps. 

[0016]Gas which was emitted so much at a stretch and fractured a valve element by existence of 
this hollow part shifts to a bore of an outer cap easily from a bore of an inside cap, and is emitted 
outside. A fear of a cell exploding by this can be lost. 
[0017] 

[Embodiment of the Invention] Like [ between the cap and current cutoff valve of an obturation part 
which this invention is an upper part / of a cell /, i.e., plus pole, side, and are formed with the gasket 
etc. which fix a cap, a PTC element, an explosion proof valve, a current cutoff valve, and these ], 
Usually, make current cutoff elements, such as voltage detection circuits and FET, the portion 
which cannot touch an electrolysis solution directly with basic constitution at the time, arrange the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ej^ 2/14/2008 



JP,1 0-27561 2,A [DETAILED DESCRIPTION] 



Page 3 of 11 



safety circuit which comprised electronic parts, such as a control circuit, a capacitor, resistance, 
and a fuse, and by this, The rechargeable battery which contained the safety circuit is treated like 
the conventional cell simple substance, and it can store easily to the cell storage room of a feed 
unit. 

[001 8]A safety circuit protects the safety circuit unit from the electrolysis solution of a cell itself 
[ processing of waterproofness and ****** acidity or alkalinity, i.e., coating treatment, the water 
which carried out closure processing and invaded from the outside, and ], for example by an epoxy 
resin, polybutylene terephthalate resin, etc. 

[0019]Provide an opening in a safety circuit board, or it is made for some safety circuit boards to 
fracture by the internal pressure rise of a cell, The electrolysis solution which invaded into the 
safety circuit unit, or the gasified electrolysis solution can be emitted out of a cell from the 
outgassing bore of a cap part through the opening of a safety circuit board, a cavity part, or a 
breaking mechanism. 

[0020]The electric connection between the plus pole of a cell and the plus output terminal to the 
exterior can be intercepted by arranging a thermal cutout to a safety circuit and blowing out a 
thermal cutout by generation of heat of a cell itself [ current cutoff elements, such as FET, or ]. 
[0021]The safety of a cell is securable by arranging a thermo sensitive register to a safety circuit, 
and specifying a charge temperature requirement. 

[0022]It can connect with a safety circuit via a PTC element, and the trip of the PTC element can 
be carried out also by generation of heat of current cutoff elements, such as FET. 
[0023]It replaces with a ring shape PTC element (equivalent to PTC21 in drawing 2 ), A PTC element 
can be arranged between the plus pole of a safety circuit, and an external I/O plus pole, and the trip 
of the PTC element can be carried out also with the time of the excessive current by the short 
circuit of a cell output, etc., the temperature of a cell, or the temperature of a safety circuit. 
[0024]Consider the cap of an obturation part as 2 pole composition of the minus pole for safety 
circuits, and the plus pole for external I/O, and the minus pole of the peripheral face of a cell or the 
bottom and the minus pole for safety circuits until it is connected by the feed unit or battery- 
charger side, Since the consumed electric current of a safety circuit is not generated, the 
overdischarge protection feature of a cell can be made unnecessary. The safety circuit can usually 
microminiaturize and arrange into the portion which cannot touch an electrolysis solution directly 
together with the high-density-assembly art of mounting the high integration art of a 
semiconductor, the miniaturization technology of parts, and these, at the time like [ between the cap 
and current cutoff valve in the obturation part in the upper part of a cell ]. 
[0025]The external short circuit which provides a level difference in the minus pole for safety 
circuits and the plus pole for external I/O in a cap, and happens at the time of the handling of a cell 
can be made hard to generate. 

[0026]The minus pole for safety circuits and the plus pole for external I/O in a cap, It can assemble 
via the thing electrically pasted up with thermosetting adhesives, such as insulating adhesives, for 
example, an epoxy system etc., or an electric insulating material, and the immobilization and the 
insulation between the minus pole for safety circuits of intensity reservation of the whole cap and a 
cap and the plus pole for external I/O can be made good. 

[0027]The electric short circuit in the circumference of the outgassing bore of a cap part can be 
made hard to enlarge the path of the outgassing bore by the side of the plus pole for external I/O, 
and to generate to the path of the outgassing bore of the minus pole for safety circuits in a cap. 
[0028]The cell case which serves as the terminal of one polarity [ rechargeable battery / of the 
desirable composition by this invention ], And the assembly obturation board with which the opening 
of the cell case was equipped via the gasket is provided, and the printed circuit board incorporating 
the electric circuit containing the voltage detection circuits with which said assembly obturation 
board detects the voltage of the current cutoff element and cell which were connected to the cell in 
series, and controls said current cutoff element is included. This printed circuit board has a bore for 
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discharging gas, and, moreover, the outer cap connected to the polar terminal area from which a 
printed circuit board differs, respectively, and the inside cap are attached on the printed circuit 
board. 

[0029]The valve element which consists of a metallic thin plate which an assembly obturation board 
is further arranged on the cell inside from a printed circuit board, and is fractured by a 
predetermined pressure, And the electrical connecting means which pushes the terminal area 
connected to one cap of said printed circuit board in said valve element, and is electrically 
connected with the polar electrode of another side of a power generation element is included. And it 
has a hollow part which an outer cap and an inside cap have a bore for discharging gas, respectively, 
and is open for free passage to said both bores among both caps, and said valve element is 
constituted so that electrical continuity may be severed in advance of a fracture. Said electric 
circuit is connected to said one polar terminal via the cap of another side, when a cell is set to 
apparatus. 

[0030]The 1 st feature of this composition is having a hollow part which is open for free passage to 
the bore of both caps between an outer cap and an inside cap. This hollow part serves for the gas 
by which the inside of a cell became unusual high voltage, and fractured the valve element as 
mentioned above to make shift to the bore of an outer cap easily from the bore of an inside cap. If it 
is in the position to which the bore provided in both caps corresponds, respectively, it is not 
necessary to provide the aforementioned hollow part specially. In order to have such composition, 
alignment is needed at the time of an assembly of a cap, and it becomes complicated on work. When 
the position of the bore of both caps is in agreement, a linear metallic member like a hair pin enters 
into both bore, and electrically connects both caps, and there is a possibility that the inconvenience 
of short-circuiting a cell may arise. According to this invention, the special management for 
coinciding a bore at the time of an obturation board assembly is also unnecessary, and, moreover, 
anxiety of the short circuit by a line metallic member can be lessened. 

[0031] As for an outer cap and an inside cap, it is preferred to be formed inside the bulged part 
which has said bore for discharging gas, respectively on the side, and said hollow part provided in 
the side of the outer cap. By this composition, the space in an inside cap is utilizable for the 
maximum. 

[0032]As for an outer cap, it is preferred to provide a bulged part in the upper surface edge part. 
When this bulged part sets a cell to apparatus, the terminal area of apparatus can be equipped with 
it at a snap hook type. 

[0033]As for the bore for discharging the gas of an outer cap, in the composition which provided the 
bulged part in the upper surface edge part of the outer cap, providing in a low rank is more preferred 
than the bore of an inside cap. According to this composition, for example, a linear metallic member 
like a hair pin enters into the cavity part between inside caps from the bore of an outer cap, and 
electrically connects both caps, and what short-circuits a cell is lost. 

[0034]As for the electric circuit included in said printed circuit board, it is preferred to have a 
function which intercepts the input of the over-current to a cell, the output of the over-current 
from a cell, or input and output of an over-current. For example, it constitutes so that a current 
cutoff element may be turned off, when said voltage detection circuits detect the voltage between 
the input side of said current cutoff element, and an output side and the voltage detected exceeds 
predetermined voltage. 

[0035]As for said electric circuit, it is preferred to constitute so that said current cutoff element 
may be turned off, when it has a thermometric element and the temperature detected separates 
from a predetermined temperature requirement. 

[0036]As for said electric circuit, it is preferred that the thermal cutout connected with the cell at 
series is included. 

[0037]As for said electrical connecting means, it is preferred that a PTC element is included further. 
This PTC element can also be included in the electric circuit included in said printed circuit board 
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instead of including in this electrical connecting means. 

[0038]Still more preferably said electrical connecting means, It is welded by said valve element in a 
center section, and the preliminary filter electrically insulated in the edge part is included, Said 
preliminary filter has a male bore in gas, and the welding of said preliminary filter and a valve 
element is constituted so that it may work as a current shutting off function means which will 
separate if gas pressure exceeds a predetermined value. 

[0039]The terminal which carries out the mold of the electric circuit part containing the voltage 
detection circuits which detect the voltage of the current cutoff element and cell which replaced 
with said printed circuit board and were connected to the cell in series, and control said current 
cutoff element like IC, unifies, and is equivalent to the terminal area of said printed circuit board is 
provided, The package which provided the cavity part between this terminal can be arranged. 
[0040]Since the space which incorporates the safety circuit of a cell into the inside cap of an 
assembly obturation board is securable according to this invention, like before, It is not necessary to 
consider it as the battery pack which suits only the specific cell use device which combined the 
safety circuit besides the cell, and the independent cell which contained the safety circuit can be 
provided. 
[0041] 

[Example]Hereafter, the example of this invention is described with reference to drawing 16 from 
draw ing 2. 

[0042](Example 1) Drawing 2 shows the sectional view of the obturation part of a cylindrical 
rechargeable lithium-ion battery, drawing 3 (a) shows the exploded perspective view of the enclosed 
regio oralis, and drawing 3 (b) shows the decomposition sectional view of the enclosed regio oralis. 
This obturation part has an explosion proof valve which is an explosion-proof function means when 
the PTC element which is a current reduction function means at the time of cell generation of heat, 
the current cutoff valve which is the current shutting off function means at the time of an inter- 
cell-pressure rise, and inter cell pressure go up further, It comprises the filter 17, the preliminary 
filter 18, the inner gasket 19, the valve element 20, PTC element 21, the cap 22, the obturation 
board ring 23, and the gasket 24. Usually, the current from an anode is connected to the filter 1 7 
which has the bore C via the lead board 25, subsequently field contact of the time is carried out 
with this, and it leads to the preliminary filter 18 which has the bore B. It is led to the cap 22 on 
which the preliminary filter 18 and the valve element 20 have the bore D through PTC element 21 of 
the ring shape which the current of the anode passed along the valve element 20, and carried out 
field contact with this since the center section was joined by welding. 

[0043]The cap 22, PTC element 21, and the valve element 20 are unified by the inner gasket 19 of 
ring shape. 

Since this inner gasket 19 fabricates insulators, such as polycarbonate, the electric connection 
between the preliminary filter 18 and the valve element 20 is limited only to the welding. 
The edge part of the filter 17 has structure which crimps the edge part of the preliminary filter 18 
and the inner gasket 19. 

After caulking is completed, it is really a thing as an assembly which constitutes an obturation part. 
The gasket 24 is what fabricated insulators, such as polycarbonate, to ring shape, and when the 
assembly of the aforementioned obturation part is included in the cell case 26 and is crimped and 
obturated, it is performing the insulation between the cell case 26 and the filter 17. 
[0044]The slit A is minced by the valve element 20 as an explosion proof valve which is an 
explosion-proof function means. 

When generated by the gasified electrolysis solution, the bore B provided in the bore C and the 
preliminary filter 18 of the filter 17 is passed, and it has structure which makes the valve element 20 
the cap 22 side. 

[0045]Below, the current reduction function means by PTC element 21 is explained. When PTC 
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element 21 becomes specified temperature, it is an element for which resistance goes abruptly up. 
If the temperature of a cell rises and specified temperature is reached according to overcharge or 
big discharge current, for example, the current beyond the current value which is equivalent to 
discharge for 1 hour, a cell will prevent that it will be in an un-safe state thermally by resistance's 
rising and reducing current 

[0046]The current shutting off function means at the time of the inter-cell-pressure rise by welding 
the preliminary filter 18 and the valve element 20 is explained. The electrolysis solution gasified by 
generation of heat makes the valve element 20 the cap 22 side via the bore B provided in the bore 
C and the preliminary filter 18 of the filter 17. Under the present circumstances, when the pressure 
of gas exceeds the welding power of the preliminary filter 18 and the valve element 20, and welding 
separates, electric connection is intercepted and the operation as a current cutoff valve is 
performed. 

[0047]The explosion-proof function means by the valve element 20 is explained. After the current 
shutting off function means by the preliminary filter 18 and the valve element 20 operates, the 
electrolysis solution gasified by generation of heat makes the valve element 20 the cap 22 side 
further. On the other hand, since the circumference is being fixed with the inner gasket 19, the filter 
17, the gasket 24, and the cell case 26, the slit A provided in the valve element 20 with the pressure 
of gas is fractured, and the electrolysis solution gasified at the time escapes from the valve element 
20 to the cap 22 side. It is emitted from the bore D of the cap 22 by this, that pressure is 
decompressed, and the gasified electrolysis solution prevents explosion of the cell itself by it. 
[0048] Drawing 4 is a block diagram of the safety circuit with which the rechargeable lithium-ion 
battery of this invention is provided. In drawing 4 , the plus pole for input and output to the exterior 
of the rechargeable battery 28 with which + is controlled by the safety circuit 27, and S are the 
minus poles of the safety circuit 27, and connect with the minus pole formed in the peripheral face 
or the bottom of the rechargeable battery 28 by the feed unit or battery-charger side. - It is the 
minus pole formed in the peripheral face or the bottom of the rechargeable battery 28. 
[0049]The plus output of the rechargeable battery 28 is connected to the safety circuit 27 via the 
current shutting off function means 29 and PTC element 30 (equivalent to PTC element 21 in 
dr awing 2 ) which are constituted by the preliminary filter 18 explained by drawing 2 , and the valve 
element 20. 

[0050]If the voltage between the output side of PTC element 30 and a switch terminal is in default 
value when it is in the state where the switch terminal was connected with the minus pole of the 
rechargeable battery 28 by the feed unit or battery-charger side, The voltage detection circuits 31 
built in the obturation part make the current cutoff elements 32, such as FET, one, and enable 
charge from a battery charger. On the other hand, if the voltage between the output side of PTC 
element 30 and a switch terminal becomes higher than default value, the voltage detection circuits 
31 will turn OFF the current cutoff elements 32, such as FET, and will protect the rechargeable 
battery 28 from a surcharge. 

[0051] Although the safety circuit 27 performs the above operation, when using FET for the current 
cutoff element 32, even if FET is in the state of OFF, discharge of the rechargeable battery 28 is 
possible by the body diode effect through + pole. The capacitor 33 performs measure against static 
electricity between + pole and - pole, and prevention from malfunction by a noise. 
[0052]With the voltage detection circuits 35 to which drawing 5 shows the modification of the safety 
circuit 27 shown in drawing 4 to, and added the thermo sensitive register 34, and the function which 
monitors the change in resistance by the temperature of the thermo sensitive register 34 was 
added. If the temperature of the rechargeable battery 28 comes outside stipulated ranges (0 ** - 
less than 60 **, etc.), the operation which turns OFF the current cutoff elements 32, such as FET, 
will be added. 

[0053] Drawing 6 shows other modifications of the safety circuit 27 shown in drawing 4 , abolishes 
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the conventional ring shape PTC element (equivalent to PTC element 21 in drawing 2 ), and inserts 
PTC element 36 between the positive terminal of a safety circuit and the plus pole for external I/O. 

[0054]Although the above explanation explained that the negative voltage given to the minus pole S 
of the safety circuit 27 was obtained from minus of a cell case via connection of the feed unit or 
battery charger with which a cell is equipped, it is also feasible to carry out direct continuation of 
the negative voltage for safety circuit 27 to a cell case. However, since the self-discharge loss by 
the consumed electric current of the safety circuit 27 when not using a cell poses a problem in this 
case, the measure corresponding to a mothball is needed. 

[0055](Example 2) The case where the safety circuit 27 shown in drawing 4 is included in the 
obturation part of the rechargeable battery 28 is explained with reference to drawing 7 and drawing 
8. Drawin g 7 shows the sectional view of an obturation part, drawing 8 (a) shows the exploded 
perspective view of the enclosed regio oralis, drawing 8 (b) shows the decomposition sectional view 
of the enclosed regio oralis, and it has structure which differs in the portion from PTC element 21 
to the minus pole 37 for safety circuits from the case of drawing 2 . 

[0056]In drawin g 7 and drawing 8, the electrode of PTC element 21 carries out field contact with the 
flexible wiring board 38 which comprised polyimide material, and is connected to the safety circuit 
27 through a through hole and wiring. E is a bore for the explosion-proof construction provided in 
the flexible wiring board 38. 

The portion which is equivalent to the opening of an above-mentioned safety circuit board, and is 
easy to fracture with a pressure to the breaking mechanism of an above-mentioned safety circuit 
board, i.e., a printed circuit board, may be provided. 

On the other hand, the minus pole 37 for safety circuits carries out field contact, and is connected 
to the flexible wiring board 38 through wiring in the safety circuit 27. Through the flexible wiring 
board 38, input output end + of the rechargeable battery 28 controlled by the safety circuit 27 is 
field contact, and becomes the plus pole 39 for controlling input and output of a rechargeable 
battery. Insulating materials, such as thermosetting adhesives, such as an epoxy system, and ABS 
plastics with which F insulates 41, coating of the waterproofness of the safety circuit 27 and 
electrolysis solution-proof nature and 42 insulate 40, and 45 insulate between the minus pole 37 for 
safety circuits and the plus poles 39 for controlling input and output of a rechargeable battery, and 
44 are obturation board rings. 

[0057](Example 3) As shown in drawing 6 , when PTC element 36 has been arranged between the 
plus pole of a safety circuit, and the plus pole for external I/O, as shown in drawing 9 t the plus pole 
39a for controlling input and output of a rechargeable battery itself can consist of PTC elements. 
The composition of other portions is the same as that of drawing 7 and drawing 8 . 
[0058](Example 4) As the connection with the plus pole 39 for controlling input and output of a 
rechargeable battery and the flexible wiring board 38 in drawing 7 is shown in drawing 10 , the plus 
pole 39 for controlling input and output of a rechargeable battery may be made to be connected to 
the parts on the flexible wiring board 38 by the spring materials 46, such as phosphor bronze. In this 
case, become possible to simplify the composition of a battery cap, and the flexible wiring board 38 
bottom, Since it becomes the composition made [ the valve element 20 ] to carry out field contact 
via PTC element 21 which meets on the minus pole 37 for safety circuits where the flexible wiring 
board 38 upper part meets, respectively, the whole obturation part can be constituted easily. 41 and 
49 are thermosetting adhesives, such as an epoxy system. 

[0059]The safety circuit 27 explained above can be made into IC package specification as shown in 
drawing 1 1 . In drawing 1 1 , 50 is a VOUT lead and a VDD (GND) lead and 51 a VIN (VSS) lead and 52 
each lead 50, 51, and 52, In drawing 7 , can arrange instead of the printed circuit board 38, and the 
portion G in contact with the minus pole 37 for safety circuits, PTC element 21, and the plus pole 
39 for controlling input and output of a rechargeable battery is removed, It is what performed 
insulating coating treatment with electrolysis solution-proof materials, such as PBT (polybutylene 
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terephthala'te), and an assembly becomes easy, when a printed circuit board becomes unnecessary 
and an obturation part is assembled. The space of the leads 50, 51, and 52 is equivalent to an 
above-mentioned cavity part, and serves as a passage of the gasified electrolysis solution which is 
emitted. 

[0060]The minus pole 37 for safety circuits in drawing 7 , It is necessary to have the bore I for 
contacting mechanically the plus pole 39 for controlling input and output of a rechargeable battery 
to two or more outgassing bores H for an explosion-proof construction from the surface of the 
minus pole 37 for safety circuits, as shown in drawing 1 2 . In the plus pole 39 for controlling input 
and output of the rechargeable battery in this case. As shown in drawing 13 , two or more larger 
outgassing bores J than two or more outgassing bores H of the minus pole 37 for safety circuits. 
Thermosetting adhesives, such as an epoxy system, are applied to the range K which does not start 
the bore I for making the plus pole 39 for controlling input and output of a rechargeable battery 
contact mechanically from the surface of the minus pole 37 for safety circuits via the minus pole 37 
for safety circuits. After the minus pole 37 for safety circuits and the plus pole 39 for controlling 
input and output of a rechargeable battery apply thermosetting adhesives, such as an epoxy system, 
to metallic materials, such as nickel material by which hole processing was carried out beforehand, 
respectively, they can also be formed in one. 

[0061](Example 5) Drawing 14 is drawing of longitudinal section of the important section of the 
rechargeable lithium-ion battery provided with the assembly obturation board of this example. The 
assembly obturation board 60 shown here is provided with the inside cap 61, the outer cap 65, and 
the printed circuit board 70 that attached the element 72. 

[0062]An assembly obturation board welds [ the PCT element 73 of the ring shape arranged on the 
undersurface of the printed circuit board 70, the valve element 74 which consists of metallic thin 
plates, and ] the center section of the valve element 74 further, It has the filter 77 which has the 
bore 78 for letting the preliminary filter 75 and gas which have the bore 76 for letting gas pass pass, 
and the inner gasket 79. And the inner gasket 79 has prevented the electric interengagement in the 
edge part of the valve element 74 and the preliminary filter 75 by covering the portion covering the 
edge part of the valve element 74 from the edge part of the outer cap 65. The filter 77 is assembling 
the whole as an assembly obturation board of one by putting the edge part of the preliminary filter 
75 and the inner gasket 79 in the edge part. The upper surface edge part of the filter 77 is having 
electric interengagement prevented by the inner gasket 79 with the edge part of the outer cap 65, 
the printed circuit board 70, PTC element 73, and the valve element 74. 

[0063]Next, the above-mentioned printed circuit board 70 is explained in detail. While fixing in the 
center the element 72 which packed the electric circuit which constitutes the safety circuit which 
the printed circuit board 70 is what wired the flexible electric insulating plate, and is mentioned later, 
The inside cap 61 and the outer cap 65 are fixed with the adhesives 68 of electric insulation, for 
example, an epoxy resin, so that the element 72 may be covered. The printed circuit board 70 is 
carrying out two or more owners of the bore 71 for letting gas pass. 

[0064]The inside cap 61 has the four bores 62 for letting gas pass, and has the insulating coating 63 
for insulating with the outer cap 65 electrically in the outside surface. In order to form the hollow 
part 95 which lets gas pass between the inside caps 61, the outer cap 65 formed the bulged part 96 
which made it bulge outside, and has formed the four bores 66 which let gas pass to this bulged part 
96 further. The adhesives 69 insulated in those upper parts make the inside cap 61 and the outer 
cap 65 have intervened among both. Wiring is given to the printed circuit board so that the flange 64 
of the inside cap 61 may be connected to the negative terminal of the printed circuit board 70 which 
connected the element 72 and the flange 67 and the PCT element 73 of the outer cap 65 may be 
connected to a positive terminal, respectively. 

[0065]The opening of the cell case 90 is equipped with the assembly obturation board 60 
constituted as mentioned above. Into the cell case 90, the group of electrode 91 spirally wound via 
the separator in the anode board and the negative electrode plate is inserted, equipping the edge 
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part of the Assembly obturation board 60 with the gasket 94, and closing the upper bed part of the 
case 90 to these gasket parts, after welding the lead board 93 of one electrode of a group of 
electrode, for example, an anode, to the filter 77 of the assembly obturation board 60 — the cell 
case 90 — liquid — it is sealed densely and airtightly. 92 shows the electric insulating plate. The 
negative electrode lead board (not shown) of the group of electrode 91 is welded to the bottom of 
the cell case. Therefore, the cell case 90 serves as the negative pole terminal of a cell. 
[0066]When the cell case 90 is equipped with the assembly obturation board 60 as mentioned above, 
the outer cap 65, It is connected to the anode of the group of electrode 91 via the valve element 74 
in contact with the printed circuit board 70, PTC element 73 in contact with this, and the element 
73, the preliminary filter 75 joined in this valve element 74 and center section, and the filter 77, and 
works as a positive pole terminal. 

[0067]Next, the safeguard shown in drawing 16 is explained. In drawing 1 6 , 100 shows the 
rechargeable battery with which it was equipped with the assembly obturation board 60. 101 shows 
the switch which functions as a current shutting off function means which comprises a joined part 
of the preliminary filter 75 and the valve element 74 connected to the positive electrode lead of a 
cell. Aforementioned PTC element 73 is connected to this switch 101 in series. In the element 72 
which packed the electric circuit, the voltage detection circuits 102, the thermo sensitive register 
107, and the capacitor 104 which detect the thermal cutout 106 connected to PTC element 73 in 
series and the current cutoff element 103, and voltage, and control the current cutoff element 103 
are incorporated. 

[0068]And the positive terminal of the element 72 is connected to the outer cap 65. On the other 
hand, negative terminal S is connected to the inside cap 61, and this is connected to the negative 
pole terminal of a cell via the switch 105. Therefore, if this cell is set to a cell use device, the 
negative pole terminal by the side of the apparatus connected to the cell case which is a negative 
pole terminal of a cell will flow electrically with the inside cap 61. That is, the one [ the switch 105 ] 
by setting a cell to apparatus. 

[0069]As mentioned above, if one [ the cell by which it was equipped with the assembly obturation 
board 60 is set to apparatus and / the switch 105 ], predetermined voltage is impressed between 
the output side of PTC element 73, and a switch terminal, and the voltage detection circuits 102 will 
make the current cutoff element 103 one, and will enable acceptance of the charging current from a 
battery charger. If the voltage of the cell 100 which appears in the voltage between the output side 
of PTC element 73 and a switch terminal becomes higher than default value, the voltage detection 
circuits 102 will turn OFF the current cutoff element 103, and will protect the cell 100 from 
overcharge current. 

[0070]The safety circuit included in the element 72 is explained in more detail. The voltage 
detection circuits 102 detect the voltage of the cell 100, and the voltage of the current cutoff 
element 103, and control a current cutoff element. When the voltage of the cell 100 detected with 
the voltage detection circuits 102 is higher than the programmed voltage of a predetermined 
maximum, it is a surcharge, and it is overdischarge when the voltage of the cell 100 detected with 
the voltage detection circuits 102 is lower than the programmed voltage of a predetermined 
minimum. When the cell voltage detected exceeds predetermined upper limit voltage, or when less 
than predetermined lower limit voltage, the voltage detection circuits 102 turn OFF the current 
cutoff element 103, and intercept current. When the voltage between the input side of the current 
cutoff element 103 and output side which consist of field effect transistors (FET), for example is 
detected and it becomes higher than a predetermined programmed voltage, by a short circuit etc., 
the voltage detection circuits 102 detect that excessive current flowed, and turn OFF the current 
cutoff element 103, for example. The voltage detection circuits 102 turn OFF the current cutoff 
element 103, when the voltage of the thermo sensitive register 107 is detected and it separates 
from the range whose battery temperature the temperature of the cell 100 and the current cutoff 
element 103 is a stipulated range, and is 0 ** - 60 **. The thermal cutout 106 works as a safeguard 
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severed by the abnormal heat generation of the cell 100 or the current cutoff element 103. 
[0071]The safety circuit included in the element 72 carries out the above work. If FET is used as 
the current cutoff element 103, also in the state of OFF, this is possible for discharge of the cell 
100 through a plus pole by the body diode effect. The capacitor 104 was formed for the measure 
against static electricity between a plus pole and a minus pole, and prevents malfunction by a noise. 
If PTC element 73 becomes specified temperature, resistance will go abruptly up. If the temperature 
of a cell rises and PTC element 73 reaches specified temperature when overcharge current or big 
discharge current, for example, the current beyond the current value equivalent to 1 hour-rate 
discharge, flows, the resistance will go abruptly up and current will be reduced. A cell is prevented 
from being in an un-safe state thermally by this. This PTC element 73 is also incorporable in the 
element 72. 

[0072]Next, work of an assembly obturation board when inter-cell-pressure power rises is explained. 
The inside of a cell serves as an elevated temperature in spite of work of the above safety circuits 
and a PTC element, and if the electrolysis solution which is mainly concerned with an organic 
solvent gasifies, gas will make the valve element 74 the printed circuit board side through the bore 
78 of the filter 77, and the bore 76 of the preliminary filter 75. When gas pressure exceeds the 
welding power of the preliminary filter 75 and the valve element 74, a welding separates, and the 
electric connection between the preliminary filter 75 and the valve element 74 is intercepted. The 
electrical link between a cell, its charge circuit, and/or a discharge circuit is entirely severed by this. 
Thus, the preliminary filter 75 and the valve element 74 work as the switch which has a current 
shutting off function, i.e., a current shutting off function means. 

[0073]Next, if gas pressure becomes still larger, the valve element 74 will be pressed further to the 
printed circuit board side. And if a value with gas pressure is exceeded, the valve element 74 will be 
fractured from the notch (not shown) provided in a part of the surface. For this reason, gas passes 
along the bore 71 of a printed circuit board from that breaking part, and is further emitted to the 
exterior through the bore 62 of the inside cap 61, the hollow part 95 between the inside cap 61 and 
the outer cap 65, and the bore 66 of the outer cap 65. 

[0074]Under the present circumstances, since the hollow part 95 is formed between the inside cap 
61 and the outer cap 65, even if the position of the bores 62 and 66 of both caps is not in 
agreement, the gas which passed the bore 62 reaches the bore 66 easily through the hollow part 95, 
and is emitted outside from there. If there is no hollow part 95, when the position of the bores 62 
and 66 of both caps is not in agreement, the gas emitted so much at a stretch cannot pass through 
the narrow gap during both caps, but the inside of a cell will serve as overpressure and a risk of 
exploding will follow. 

[0075]In this way, when an electrolysis solution gasifies by a cell becoming an elevated temperature 
etc. and inter-celhpressure power rises unusually, If current is intercepted by the current shutting 
off function means of the preliminary filter 75 and the valve element 74 and a pressure rises further, 
the valve element 74 will fracture as an explosion-proof function means, and it will be emitted 
outside from the bore of the caps 61 and 65. Therefore, there is no risk of the cell itself exploding. 
[0076](Example 6) Drawing 15 is drawing of longitudinal section of the important section of the 
assembly obturation board of this example. This assembly obturation board 80 has changed the 
structure of the inside cap 81 and the outer cap 85, and also does not have the assembly obturation 
board 60 of Example 5, and an essential difference. The inside cap 81 has pasted up the outer cap 
85 on the printed circuit board 70 with the adhesives 88, respectively so that the flange 87 may 
contact the positive terminal of the printed circuit board 70, so that the flange 84 may contact the 
negative terminal of the printed circuit board 70. The inside cap 81 has the bore 82 for letting gas 
pass in the side upper part. 

[0077]On the other hand, the outer cap 85 has the bore 86 for letting gas pass in a side lower part. 
And the outer cap 85 has formed the hollow part 97 between the inside caps 81 by bulging a top 
edge part outside. When this bulged part 98 sets a cell to apparatus, the terminal area of apparatus 
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can be equipped with it at a snap hook type. It is completely the same as that of Example 5 to have 
formed the insulating film 83 in the outside surface of the inside cap and to have made the 
insulation material 89 intervene among both caps. 

[0078]Also in this composition, the gas which fractured the valve element 74 and went into the bore 
82 of the inside cap 81 escapes from the bore 86 of the outer cap 85 easily from the hollow part 97, 
and is emitted to the exterior. The bore 86 for discharging the gas of the outer cap 85, It seems that 
a linear metallic member like a hair pin enters into the cavity part between inside caps from the bore 
of an outer cap, and electrically connects both caps, and a cell is not short-circuited since it is in a 
low rank from the bore 82 of the inside cap 81. 

[0079]In the above-mentioned example, although the number of the bores for the degassing 
provided in the inside cap and the outer cap is four, respectively, the number of bores is what 
should be suitably chosen according to the size and cell. 

[0080]Although it had composition which electrically connects the anode of a cell with an outer cap, 
it can also have composition which connects the anode of a cell with an inside cap. 
[0081] Although the PTC element was inserted between the printed circuit board and the valve 
element as one part, it is also incorporable into the element 72 on a printed circuit board. 
[0082]The material shown in each above-mentioned example is an example, and can be changed and 
used within limits which achieve a function. 

[0083]In the above-mentioned example, although the example which applied this invention to the 
rechargeable lithium-ion battery was explained, it cannot be overemphasized that this invention is 
applicable also like other rechargeable batteries. 
[0084] 

[Effect of the Invention]As explained above, according to this invention, it controls not to become 
overcharge and overdischarge alone, While preventing the situation where the gas pressure in a 
rechargeable battery increases unusually, when the gas pressure in a rechargeable battery moreover 
turns into unusual high voltage, the rechargeable battery which can emit gas promptly and can 
prevent the burst of a cell beforehand can be obtained. 

[0085]In this invention, it carries out with a gestalt which was explained above. 

Therefore, the following technical problems made into the problem by the conventional packed type 

cell are solvable. 

[0086] 1) Since the packed type cell is the shape and the case of a design with which a feed unit can 
be equipped, it becomes a feed unit-oriented exclusive pack. 

[0087]2) Since the battery pack is the shape and the case of a design with which a feed unit can be 
equipped, the battery charger was also set by the packed type cell, or it becomes a dedicated 
charger including the stowage of the feed unit. 

[0088]3) The volume of the packed type cell which established the shape for equipping a safety 
circuit and a feed unit and a design, and terminal structure should become large at any cost 
compared with the volume of the cell stored in a packed type cell. 

[0089]4) General consumers do not obtain rechargeable battery simple substances, such as a 
lithium ion. If the size of rechargeable batteries, such as a lithium ion, is specified beforehand, will 
become possible to carry out production supply of the rechargeable battery plentifully, without being 
caught by the shape of feed unit each, a design, the sale stage, and the amount of sale, and. Also in 
general consumers, if the apparatus by which the above-mentioned cell is applied is purchased, 
when required, the advantageous effect of becoming possible for the rechargeable battery of a 
complement to come to hand easily will be acquired. 
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TECHNICAL FIELD 



[Field of the Invention]In this invention, it is related with the cell which contained the safeguard in 
the sealed type rechargeable battery of a rechargeable lithiunrHon battery etc. 
Therefore, especially the electric circuit of a safeguard is miniaturized and it is related with the 
assembly obturation board for rechargeable batteries which built into the obturation circles of a cell 
the thing which carried out mounting arrangement and the safeguard. 
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PRIOR ART 



[Description of the Prior Art]The demand as a power supply for a drive of small portable devices, 
such as a video camera, a cellular phone, and a personal computer, has expanded the rechargeable 
lithium-ion battery quickly from the place which has high energy density also in a sealed type 
rechargeable battery. This rechargeable lithium-ion battery needs a safeguard including the electric 
circuit as a safety circuit for protecting from overcharge, overdischarge, and an over-current. Then, 
it is usually included in a cell use device as a packed type cell which combined the electric circuit as 
a safety circuit with the cell. 

[0003]The packed type cell using a rechargeable lithium-ion battery, It is composition like drawing 1 
in which a mimetic diagram is shown, and the case which mounts 1 in the shape which can equip a 
feed unit with the cylindrical rechargeable lithium-ion batteries 2 and 3, and 4 are the safety circuits 
inserted between the terminals of the rechargeable lithium-ion batteries 2 and 3 and the case 1 in 
drawing 1. 

[0004]The composition of the safety circuit 4 in the former is shown in drawing 17 as a block 
diagram, and the positive voltage from a battery charger, Charge of the rechargeable lithium-ion 
batteries 2 and 3 is performed by flowing into the minus side of a battery charger via the positive 
terminal 5, PTC element 6, the rechargeable lithium-ion batteries 3 and 2, FET7 and 8, the thermal 
cutout 9, and the terminal 10. 

[0005]Discharge of the rechargeable lithium-ion batteries 2 and 3 is performed via plus of PTC 
element 6, the positive terminal 5, and apparatus and minus, the negative terminal 10, the thermal 
cutout 9, FET8, and 7. It is connected to the control circuit 13, and if the voltage detection circuits 
1 1 and 12 which supervise cell voltage will turn OFF FET8, will carry out the function of the 
prevention from overcharge, if cell voltage becomes higher than default value, and they become 
lower than default value, they will turn OFF FET7, will carry out the function of overdischarge 
prevention, and will intercept current When it is connected to the control circuit 13 and excessive 
current occurs by an external short circuit etc. between the negative terminals 10 from the positive 
terminal 5, the voltage detection circuits 14 which detect the voltage between the sauce drains of 
FET7 turn OFF FET7 and 8, and intercept current The thermo sensitive register 15 monitors the 
temperature of a cell from the battery-charger or use device side via the terminal 16. 
[0006]As mentioned above, mounting arrangement is carried out as the safety circuit 4 at a printed 
circuit board, and the function to prevent the surcharge of a cell simple substance, the function to 
prevent overdischarge, the interception function at the time of excessive current, the battery 
temperature monitor function, etc. comprise a conventional packed type cell inside the case 1. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]As explained above, according to this invention, it controls not to become 
overcharge and overdischarge alone, While preventing the situation where the gas pressure in a 
rechargeable battery increases unusually, when the gas pressure in a rechargeable battery moreover 
turns into unusual high voltage, the rechargeable battery which can emit gas promptly and can 
prevent the burst of a cell beforehand can be obtained. 

[0085]In this invention, it carries out with a gestalt which was explained above. 

Therefore, the following technical problems made into the problem by the conventional packed type 

cell are solvable. 

[0086] 1) Since the packed type cell is the shape and the case of a design with which a feed unit can 
be equipped, it becomes a feed unit-oriented exclusive pack. 

[0087]2) Since the battery pack is the shape and the case of a design with which a feed unit can be 
equipped, the battery charger was also set by the packed type cell, or it becomes a dedicated 
charger including the stowage of the feed unit 

[0088]3) The volume of the packed type cell which established the shape for equipping a safety 
circuit and a feed unit and a design, and terminal structure should become large at any cost 
compared with the volume of the cell stored in a packed type cell. 

[0089]4) General consumers do not obtain rechargeable battery simple substances, such as a 
lithium ion. If the size of rechargeable batteries, such as a lithium ion, is specified beforehand, will 
become possible to carry out production supply of the rechargeable battery plentifully, without being 
caught by the shape of feed unit each, a design, the sale stage, and the amount of sale, and. Also in 
general consumers, if the apparatus by which the above-mentioned cell is applied is purchased, 
when required, the advantageous effect of becoming possible for the rechargeable battery of a 
complement to come to hand easily will be acquired. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]If it was in the above conventional packed type cells, 
there was a problem that it explained below. 

[0008] 1) Since the shape and the design of the case 1 are formed so that it may be easy to equip a 
feed unit with a packed type cell, the case 1 becomes a thing for exclusive use corresponding to a 
feed unit in many cases. 

[0009]2) Since the case 1 is the shape and the design with which a feed unit can be equipped, it is 
necessary to align a battery charger with the case 1, and the battery charger for exclusive use 
corresponding to a feed unit is needed. 

[0010] 3) It is necessary to establish the terminal structure made the shape and the design for 
equipping a safety circuit and a feed unit, and becomes very large compared with the volume of the 
rechargeable lithium-ion batteries 2 and 3 with which the volume resulting from these is stored. 
[001 1]4) General consumers cannot obtain rechargeable battery simple substances, such as a 
lithium ion, easily. Thus, the conventional packed type cell was lacking in flexibility. 
[0012]Especially this invention has included the electric circuit which constitutes a safeguard in the 
inside of a cell, and an object of this invention is to provide the rechargeable battery with a 
safeguard which can treat itself like the conventional cell simple substance. 

[0013]An object of this invention is to provide the rechargeable battery provided with the obturation 
board which can discharge gas to the exterior easily, when the inside of a cell becomes unusual high 
voltage and a valve element fractures. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem]In order to solve the above-mentioned problem, suppose a 
rechargeable battery of this invention that a safety circuit which has a current cutoff element is 
arranged in an obturation part. And like [ between a cap and a current cutoff valve of an obturation 
part in the upper part of a rechargeable battery ], Usually, by arranging a microminiaturized safety 
circuit, into a portion which cannot touch an electrolysis solution directly, the rechargeable battery 
itself which built in a safety circuit can be treated like the conventional cell simple substance at the 
time, and it can store a rechargeable battery easily to a cell storage room of a feed unit into it 
[0015]This invention improves an assembly obturation board with which an opening of a cell case 
which while accommodated a power generation element and serves as a polar terminal is equipped 
via a gasket. Namely, an inside cap and an outer cap with which an assembly obturation board by 
this invention was insulated electrically mutually, And consist of a metallic thin plate fractured by a 
predetermined pressure, and a valve element which has a current shutting off function means to 
sever electrical continuity in advance of a fracture is included, One side of said cap is pushed in 
said valve element, it is electrically connected with a polar electrode of another side of a power 
generation element, and both caps have a bore for discharging gas, respectively, and it has a hollow 
part which is open for free passage to said both bores among both caps. 

[0016]Gas which was emitted so much at a stretch and fractured a valve element by existence of 
this hollow part shifts to a bore of an outer cap easily from a bore of an inside cap, and is emitted 
outside. A fear of a cell exploding by this can be lost. 
[0017] 

[Embodiment of the Invention] Like [ between the cap and current cutoff valve of an obturation part 
which this invention is an upper part / of a cell /, i.e., plus pole, side, and are formed with the gasket 
etc. which fix a cap, a PTC element, an explosion proof valve, a current cutoff valve, and these 1 
Usually, make current cutoff elements, such as voltage detection circuits and FET, the portion 
which cannot touch an electrolysis solution directly with basic constitution at the time, arrange the 
safety circuit which comprised electronic parts, such as a control circuit, a capacitor, resistance, 
and a fuse, and by this, The rechargeable battery which contained the safety circuit is treated like 
the conventional cell simple substance, and it can store easily to the cell storage room of a feed 
unit. 

[001 8]A safety circuit protects the safety circuit unit from the electrolysis solution of a cell itself 
[ processing of waterproofness and ****** acidity or alkalinity, i.e., coating treatment, the water 
which carried out closure processing and invaded from the outside, and ], for example by an epoxy 
resin, polybutylene terephthalate resin, etc. 

[0019]Provide an opening in a safety circuit board, or it is made for some safety circuit boards to 
fracture by the internal pressure rise of a cell, The electrolysis solution which invaded into the 
safety circuit unit, or the gasified electrolysis solution can be emitted out of a cell from the 
outgassing bore of a cap part through the opening of a safety circuit board, a cavity part, or a 
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breaking mechanism. 

[0020]The electric connection between the plus pole of a cell and the plus output terminal to the 
exterior can be intercepted by arranging a thermal cutout to a safety circuit and blowing out a 
thermal cutout by generation of heat of a cell itself [ current cutoff elements, such as FET, or ]. 
[0021]The safety of a cell is securable by arranging a thermo. sensitive register to a safety circuit, 
and specifying a charge temperature requirement 

[0022]It can connect with a safety circuit via a PTC element and the trip of the PTC element can 
be carried out also by generation of heat of current cutoff elements, such as FET. 
[0023]It replaces with a ring shape PTC element (equivalent to PTC21 in drawing 2 ), A PTC element 
can be arranged between the plus pole of a safety circuit, and an external I/O plus pole, and the trip 
of the PTC element can be carried out also with the time of the excessive current by the short 
circuit of a cell output, etc., the temperature of a cell, or the temperature of a safety circuit. 
[0024]Consider the cap of an obturation part as 2 pole composition of the minus pole for safety 
circuits, and the plus pole for external I/O, and the minus pole of the peripheral face of a cell or the 
bottom and the minus pole for safety circuits until it is connected by the feed unit or battery- 
charger side, Since the consumed electric current of a safety circuit is not generated, the 
overdischarge protection feature of a cell can be made unnecessary. The safety circuit can usually 
microminiaturize and arrange into the portion which cannot touch an electrolysis solution directly 
together with the high-density-assembly art of mounting the high integration art of a 
semiconductor, the miniaturization technology of parts, and these, at the time like [ between the cap 
and current cutoff valve in the obturation part in the upper part of a cell ]. 
[0025]The external short circuit which provides a level difference in the minus pole for safety 
circuits and the plus pole for external I/O in a cap, and happens at the time of the handling of a cell 
can be made hard to generate. 

[0026]The minus pole for safety circuits and the plus pole for external I/O in a cap, It can assemble 
via the thing electrically pasted up with thermosetting adhesives, such as insulating adhesives, for 
example, an epoxy system etc., or an electric insulating material, and the immobilization and the 
insulation between the minus pole for safety circuits of intensity reservation of the whole cap and a 
cap and the plus pole for external I/O can be made good. 

[0027]The electric short circuit in the circumference of the outgassing bore of a cap part can be 
made hard to enlarge the path of the outgassing bore by the side of the plus pole for external I/O, 
and to generate to the path of the outgassing bore of the minus pole for safety circuits in a cap. 
[0028]The cell case which serves as the terminal of one polarity [ rechargeable battery / of the 
desirable composition by this invention ], And the assembly obturation board with which the opening 
of the cell case was equipped via the gasket is provided, and the printed circuit board incorporating 
the electric circuit containing the voltage detection circuits with which said assembly obturation 
board detects the voltage of the current cutoff element and cell which were connected to the cell in 
series, and controls said current cutoff element is included. This printed circuit board has a bore for 
discharging gas, and, moreover, the outer cap connected to the polar terminal area from which a 
printed circuit board differs, respectively, and the inside cap are attached on the printed circuit 
board. 

[0029]The valve element which consists of a metallic thin plate which an assembly obturation board 
is further arranged on the cell inside from a printed circuit board, and is fractured by a 
predetermined pressure, And the electrical connecting means which pushes the terminal area 
connected to one cap of said printed circuit board in said valve element, and is electrically 
connected with the polar electrode of another side of a power generation element is included. And it 
has a hollow part which an outer cap and an inside cap have a bore for discharging gas, respectively, 
and is open for free passage to said both bores among both caps, and said valve element is 
constituted so that electrical continuity may be severed in advance of a fracture. Said electric 
circuit is connected to said one polar terminal via the cap of another side, when a cell is set to 
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apparatus. 

[0030]The 1st feature of this composition is having a hollow part which is open for free passage to 
the bore of both caps between an outer cap and an inside cap. This hollow part serves for the gas 
by which the inside of a cell became unusual high voltage, and fractured the valve element as 
mentioned above to make shift to the bore of an outer cap easily from the bore of an inside cap. If it 
is in the position to which the bore provided in both caps corresponds, respectively, it is not 
necessary to provide the aforementioned hollow part specially. In order to have such composition, 
alignment is needed at the time of an assembly of a cap, and it becomes complicated on work. When 
the position of the bore of both caps is in agreement, a linear metallic member like a hair pin enters 
into both bore, and electrically connects both caps, and there is a possibility that the inconvenience 
of short-circuiting a cell may arise. According to this invention, the special management for 
coinciding a bore at the time of an obturation board assembly is also unnecessary, and, moreover, 
anxiety of the short circuit by a line metallic member can be lessened. 

[0031] As for an outer cap and an inside cap, it is preferred to be formed inside the bulged part 
which has said bore for discharging gas, respectively on the side, and said hollow part provided in 
the side of the outer cap. By this composition, the space in an inside cap is utilizable for the 
maximum. 

[0032]As for an outer cap, it is preferred to provide a bulged part in the upper surface edge part. 
When this bulged part sets a cell to apparatus, the terminal area of apparatus can be equipped with 
it at a snap hook type. 

[0033]As for the bore for discharging the gas of an outer cap, in the composition which provided the 
bulged part in the upper surface edge part of the outer cap, providing in a low rank is more preferred 
than the bore of an inside cap. According to this composition, for example, a linear metallic member 
like a hair pin enters into the cavity part between inside caps from the bore of an outer cap, and 
electrically connects both caps, and what short-circuits a cell is lost. 

[0034]As for the electric circuit included in said printed circuit board, it is preferred to have a 
function which intercepts the input of the over-current to a cell, the output of the over-current 
from a cell, or input and output of an over-current. For example, it constitutes so that a current 
cutoff element may be turned off, when said voltage detection circuits detect the voltage between 
the input side of said current cutoff element, and an output side and the voltage detected exceeds 
predetermined voltage. 

[0035]As for said electric circuit, it is preferred to constitute so that said current cutoff element 
may be turned off, when it has a thermometric element and the temperature detected separates 
from a predetermined temperature requirement. 

[0036]As for said electric circuit, it is preferred that the thermal cutout connected with the cell at 
series is included. 

[0037]As for said electrical connecting means, it is preferred that a PTC element is included further. 
This PTC element can also be included in the electric circuit included in said printed circuit board 
instead of including in this electrical connecting means. 

[0038] Still more preferably said electrical connecting means, It is welded by said valve element in a 
center section, and the preliminary filter electrically insulated in the edge part is included, Said 
preliminary filter has a male bore in gas, and the welding of said preliminary filter and a valve 
element is constituted so that it may work as a current shutting off function means which will 
separate if gas pressure exceeds a predetermined value. 

[0039]The terminal which carries out the mold of the electric circuit part containing the voltage 
detection circuits which detect the voltage of the current cutoff element and cell which replaced 
with said printed circuit board and were connected to the cell in series, and control said current 
cutoff element like IC, unifies, and is equivalent to the terminal area of said printed circuit board is 
provided, The package which provided the cavity part between this terminal can be arranged. 
[0040]Since the space which incorporates the safety circuit of a cell into the inside cap of an 
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assembly obturation board is securable according to this invention, like before, It is not necessary to 
consider it as the battery pack which suits only the specific cell use device which combined the 
safety circuit besides the cell, and the independent cell which contained the safety circuit can be 
provided. 



[Translation done.] 
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EXAMPLE 



[Example]Hereafter, the example of this invention is described with reference to drawing 1 6 f rom 
drawin g 2. 

[0042](Example 1) Drawing 2 shows the sectional view of the obturation part of a cylindrical 
rechargeable lithium-ion battery, drawing 3 (a) shows the exploded perspective view of the enclosed 
regio oralis, and drawing 3 (b) shows the decomposition sectional view of the enclosed regio oralis. 
This obturation part has an explosion proof valve which is an explosion-proof function means when 
the PTC element which is a current reduction function means at the time of cell generation of heat, 
the current cutoff valve which is the current shutting off function means at the time of an inter- 
cell-pressure rise, and inter cell pressure go up further, It comprises the filter 1 7, the preliminary 
filter 18, the inner gasket 19, the valve element 20, PTC elemental, the cap 22, the obturation 
board ring 23, and the gasket 24. Usually, the current from an anode is connected to the filter 17 
which has the bore C via the lead board 25, subsequently field contact of the time is carried out 
with this, and it leads to the preliminary filter 18 which has the bore B. It is led to the cap 22 on 
whjch the preliminary filter 18 and the valve element 20 have the bore D through PTC element 21 of 
the ring shape which the current of the anode passed along the valve element 20, and carried out 
field contact with this since the center section was joined by welding. 

[0043]The cap 22, PTC element 21, and the valve element 20 are unified by the inner gasket 19 of 
ring shape. 

Since this inner gasket 19 fabricates insulators, such as polycarbonate, the electric connection 
between the preliminary filter 18 and the valve element 20 is limited only to the welding. 
The edge part of the filter 17 has structure which crimps the edge part of the preliminary filter 18 
and the inner gasket 19. 

After caulking is completed, it is really a thing as an assembly which constitutes an obturation part. 
The gasket 24 is what fabricated insulators, such as polycarbonate, to ring shape, and when the 
assembly of the aforementioned obturation part is included in the cell case 26 and is crimped and 
obturated, it is performing the insulation between the cell case 26 and the filter 17. 
[0044]The slit A is minced by the valve element 20 as an explosion proof valve which is an 
explosion-proof function means. 

When generated by the gasified electrolysis solution, the bore B provided in the bore C and the 
preliminary filter 18 of the filter 17 is passed, and it has structure which makes the valve element 20 
the cap 22 side. 

[0045]Below, the current reduction function means by PTC element 21 is explained. When PTC 
element 21 becomes specified temperature, it is an element for which resistance goes abruptly up. 
If the temperature of a cell rises and specified temperature is reached according to overcharge or 
big discharge current, for example, the current beyond the current value which is equivalent to 
discharge for 1 hour, a cell will prevent that it will be in an un-safe state thermally by resistance's 
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rising and reducing current. 

[0046]The current shutting off function means at the time of the inter-cell-pressure rise by welding 
the preliminary filter 18 and the valve element 20 is explained. The electrolysis solution gasified by 
generation of heat makes the valve element 20 the cap 22 side via the bore B provided in the bore 
C and the preliminary filter 18 of the filter 17. Under the present circumstances, when the pressure 
of gas exceeds the welding power of the preliminary filter 18 and the valve element 20, and welding 
separates, electric connection is intercepted and the operation as a current cutoff valve is 
performed. 

[0047]The explosion-proof function means by the valve element 20 is explained. After the current 
shutting off function means by the preliminary filter 18 and the valve element 20 operates, the 
electrolysis solution gasified by generation of heat makes the valve element 20 the cap 22 side 
further. On the other hand, since the circumference is being fixed with the inner gasket 19, the filter 
17, the gasket 24, and the cell case 26, the slit A provided in the valve element 20 with the pressure 
of gas is fractured, and the electrolysis solution gasified at the time escapes from the valve element 
20 to the cap 22 side. It is emitted from the bore D of the cap 22 by this, that pressure is 
decompressed, and the gasified electrolysis solution prevents explosion of the cell itself by it. 
[0048] Drawing 4 is a block diagram of the safety circuit with which the rechargeable lithium-ion 
battery of this invention is provided. In drawing 4 , the plus pole for input and output to the exterior 
of the rechargeable battery 28 with which + is controlled by the safety circuit 27, and S are the 
minus poles of the safety circuit 27, and connect with the minus pole formed in the peripheral face 
or the bottom of the rechargeable battery 28 by the feed unit or battery-charger side. - It is the 
minus pole formed in the peripheral face or the bottom of the rechargeable battery 28. 
[0049]The plus output of the rechargeable battery 28 is connected to the safety circuit 27 via the 
current shutting off function means 29 and PTC element 30 (equivalent to PTC element 21 in 
drawing 2) which are constituted by the preliminary filter 18 explained by drawing 2 , and the valve 
element 20. 

[0050]If the voltage between the output side of PTC element 30 and a switch terminal is in default 
value when it is in the state where the switch terminal was connected with the minus pole of the 
rechargeable battery 28 by the feed unit or battery^charger side, The voltage detection circuits 31 
built in the obturation part make the current cutoff elements 32, such as FET, one, and enable 
charge from a battery charger. On the other hand, if the voltage between the output side of PTC 
element 30 and a switch terminal becomes higher than default value, the voltage detection circuits 
31 will turn OFF the current cutoff elements 32, such as FET, and will protect the rechargeable 
battery 28 from a surcharge. 

[0051] Although the safety circuit 27 performs the above operation, when using FET for the current 
cutoff element 32, even if FET is in the state of OFF, discharge of the rechargeable battery 28 is 
possible by the body diode effect through + pole. The capacitor 33 performs measure against static 
electricity between + pole and - pole, and prevention from malfunction by a noise. 
[0052]With the voltage detection circuits 35 to which drawing 5 shows the modification of the safety 
circuit 27 shown in drawing 4 to, and added the thermo sensitive register 34, and the function which 
monitors the change in resistance by the temperature of the thermo sensitive register 34 was 
added. If the temperature of the rechargeable battery 28 comes outside stipulated ranges (0 ** - 
less than 60 **, etc.), the operation which turns OFF the current cutoff elements 32, such as FET, 
will be added. 

[0053]D rawing 6 shows other modifications of the safety circuit 27 shown in drawing 4 , abolishes 
the conventional ring shape PTC element (equivalent to PTC element 21 in drawing 2 ). and inserts 
PTC element 36 between the positive terminal of a safety circuit, and the plus pole for external I/O. 

[0054]Although the above explanation explained that the negative voltage given to the minus pole S 
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of the safety circuit 27 was obtained from minus of a cell case via connection of the feed unit or 
battery charger with which a cell is equipped, it is also feasible to carry out direct continuation of 
the negative voltage for safety circuit 27 to a cell case. However, since the self-discharge loss by 
the consumed electric current of the safety circuit 27 when not using a cell poses a problem in this 
case, the measure corresponding to a mothball is needed. 

[0055](Example 2) The case where the safety circuit 27 shown in drawing 4 is included in the 
obturation part of the rechargeable battery 28 is explained with reference to drawing 7 and drawing 
8. Drawing 7 shows the sectional view of an obturation part, drawing 8 (a) shows the exploded 
perspective view of the enclosed regio oralis, drawing 8 (b) shows the decomposition sectional view 
of the enclosed regio oralis, and it has structure which differs in the portion from PTC element 21 
to the minus pole 37 for safety circuits from the case of drawing 2 . 

[0056]In drawing 7 and drawing 8 , the electrode of PTC element 21 carries out field contact with the 
flexible wiring board 38 which comprised polyimide material, and is connected to the safety circuit 
27 through a through hole and wiring. E is a bore for the explosion-proof construction provided in 
the flexible wiring board 38. 

The portion which is equivalent to the opening of an above-mentioned safety circuit board, and is 
easy to fracture with a pressure to the breaking mechanism of an above-mentioned safety circuit 
board, i.e., a printed circuit board, may be provided. 

On the other hand, the minus pole 37 for safety circuits carries out field contact, and is connected 
to the flexible wiring board 38 through wiring in the safety circuit 27. Through the flexible wiring 
board 38, input output end + of the rechargeable battery 28 controlled by the safety circuit 27 is 
field contact, and becomes the plus pole 39 for controlling input and output of a rechargeable 
battery. Insulating materials, such as thermosetting adhesives, such as an epoxy system, and ABS 
plastics with which F insulates 41, coating of the waterproofness of the safety circuit 27 and 
electrolysis solution-proof nature and 42 insulate 40, and 45 insulate between the minus pole 37 for 
safety circuits and the plus poles 39 for controlling input and output of a rechargeable battery, and 
44 are obturation board rings. 

[0057](Example 3) As shown in drawing 6 , when PTC element 36 has been arranged between the 
plus pole of a safety circuit, and the plus pole for external I/O, as shown in drawing 9 , the plus pole 
39a for controlling input and output of a rechargeable battery itself can consist of PTC elements. 
The composition of other portions is the same as that of drawing 7 and drawing 8 . 
[0058](Example 4) As the connection with the plus pole 39 for controlling input and output of a 
rechargeable battery and the flexible wiring board 38 in drawing 7 is shown in drawing 10 , the plus 
pole 39 for controlling input and output of a rechargeable battery may be made to be connected to 
the parts on the flexible wiring board 38 by the spring materials 46, such as phosphor bronze. In this 
case, become possible to simplify the composition of a battery cap, and the flexible wiring board 38 
bottom, Since it becomes the composition made [ the valve element 20 ] to carry out field contact 
via PTC element 21 which meets on the minus pole 37 for safety circuits where the flexible wiring 
board 38 upper part meets, respectively, the whole obturation part can be constituted easily. 41 and 
49 are thermosetting adhesives, such as an epoxy system. 

[0059]The safety circuit 27 explained above can be made into IC package specification as shown in 
drawing 11 . In drawing 11 , 50 is a VOUT lead and a VDD (GND) lead and 51 a VIN (VSS) lead and 52 
each lead 50, 51, and 52, In drawing 7 , can arrange instead of the printed circuit board 38, and the 
portion G in contact with the minus pole 37 for safety circuits, PTC element 21, and the plus pole 
39 for controlling input and output of a rechargeable battery is removed, It is what performed 
insulating coating treatment with electrolysis solution-proof materials, such as PBT (polybutylene 
terephthalate), and an assembly becomes easy, when a printed circuit board becomes unnecessary 
and an obturation part is assembled. The space of the leads 50, 51, and 52 is equivalent to an 
above-mentioned cavity part, and serves as a passage of the gasified electrolysis solution which is 
emitted. 
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[0060]The *ninus pole 37 for safety circuits in drawing 7 , It is necessary to have the bore I for 
contacting mechanically the plus pole 39 for controlling input and output of a rechargeable battery 
to two or more outgassing bores H for an explosion-proof construction from the surface of the 
minus pole 37 for safety circuits, as shown in drawing 12 . In the plus pole 39 for controlling input 
and output of the rechargeable battery in this case. As shown in drawing 13 , two or more larger 
outgassing bores J than two or more outgassing bores H of the minus, pole 37 for safety circuits. 
Thermosetting adhesives, such as an epoxy system, are applied to the range K which does not start 
the bore I for making the plus pole 39 for controlling input and output of a rechargeable battery 
contact mechanically from the surface of the minus pole 37 for safety circuits via the minus pole 37 
for safety circuits. After the minus pole 37 for safety circuits and the plus pole 39 for controlling 
input and output of a rechargeable battery apply thermosetting adhesives, such as an epoxy system, 
to metallic materials, such as nickel material by which hole processing was carried out beforehand, 
respectively, they can also be formed in one. 

[0061](Example 5) Drawing 14 is drawing of longitudinal section of the important section of the 
rechargeable lithium-ion battery provided with the assembly obturation board of this example. The 
assembly obturation board 60 shown here is provided with the inside cap 61, the outer cap 65, and 
the printed circuit board 70 that attached the element 72. 

[0062]An assembly obturation board welds [ the PCT element 73 of the ring shape arranged on the 
undersurface of the printed circuit board 70, the valve element 74 which consists of metallic thin 
plates, and ] the center section of the valve element 74 further, It has the filter 77 which has the 
bore 78 for letting the preliminary filter 75 and gas which have the bore 76 for letting gas pass pass, 
and the inner gasket 79. And the inner gasket 79 has prevented the electric interengagement in the 
edge part of the valve element 74 and the preliminary filter 75 by covering the portion covering the 
edge part of the valve element 74 from the edge part of the outer cap 65. The filter 77 is assembling 
the whole as an assembly obturation board of one by putting the edge part of the preliminary filter 
75 and the inner gasket 79 in the edge part. The upper surface edge part of the filter 77 is having 
electric interengagement prevented by the inner gasket 79 with the edge part of the outer cap 65, 
the printed circuit board 70, PTC element 73, and the valve element 74. 

[0063]Next, the above-mentioned printed circuit board 70 is explained in detail. While fixing in the 
center the element 72 which packed the electric circuit which constitutes the safety circuit which 
the printed circuit board 70 is what wired the flexible electric insulating plate, and is mentioned later, 
The inside cap 61 and the outer cap 65 are fixed with the adhesives 68 of electric insulation, for 
example, an epoxy resin, so that the element 72 may be covered. The printed circuit board 70 is 
carrying out two or more owners of the bore 71 for letting gas pass. 

[0064]The inside cap 61 has the four bores 62 for letting gas pass, and has the insulating coating 63 
for insulating with the outer cap 65 electrically in the outside surface. In order to form the hollow 
part 95 which lets gas pass between the inside caps 61, the outer cap 65 formed the bulged part 96 
which made it bulge outside, and has formed the four bores 66 which let gas pass to this bulged part 
96 further. The adhesives 69 insulated in those upper parts make the inside cap 61 and the outer 
cap 65 have intervened among both. Wiring is given to the printed circuit board so that the flange 64 
of the inside cap 61 may be connected to the negative terminal of the printed circuit board 70 which 
connected the element 72 and the flange 67 and the PCT element 73 of the outer cap 65 may be 
connected to a positive terminal, respectively. 

[0065]The opening of the cell case 90 is equipped with the assembly obturation board 60 
constituted as mentioned above. Into the cell case 90, the group of electrode 91 spirally wound via 
the separator in the anode board and the negative electrode plate is inserted, equipping the edge 
part of the assembly obturation board 60 with the gasket 94, and closing the upper bed part of the 
case 90 to these gasket parts, after welding the lead board 93 of one electrode of a group of 
electrode, for example, an anode, to the filter 77 of the assembly obturation board 60 — the cell 
case 90 — liquid — it is sealed densely and airtightly. 92 shows the electric insulating plate. The 
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negative electrode lead board (not shown) of the group of electrode 91 is welded to the bottom of 
the cell case. Therefore, the cell case 90 serves as the negative pole terminal of a cell. 
[0066]When the cell case 90 is equipped with the assembly obturation board 60 as mentioned above, 
the outer cap 65, It is connected to the anode of the group of electrode 91 via the valve element 74 
in contact with the printed circuit board 70, PTC element 73 in contact with this, and the element 
73, the preliminary filter 75 joined in this valve element 74 and center section, and the filter 77, and 
works as a positive pole terminal. 

[0067]Next, the safeguard shown in drawing 16 is explained. In drawing 16 , 100 shows the 
rechargeable battery with which it was equipped with the assembly obturation board 60. 101 shows 
the switch which functions as a current shutting off function means which comprises a joined part 
of the preliminary filter 75 and the valve element 74 connected to the positive electrode lead of a 
cell. Aforementioned PTC element 73 is connected to this switch 101 in series. In the element 72 
which packed the electric circuit, the voltage detection circuits 102, the thermo sensitive register 
107, and the capacitor 104 which detect the thermal cutout 106 connected to PTC element 73 in 
series and the current cutoff element 103, and voltage, and control the current cutoff element 103 
are incorporated. 

[0068]And the positive terminal of the element 72 is connected to the outer cap 65. On the other 
hand, negative terminal S is connected to the inside cap 61, and this is connected to the negative 
pole terminal of a cell via the switch 105. Therefore, if this cell is set to a cell use device, the 
negative pole terminal by the side of the apparatus connected to the cell case which is a negative 
pole terminal of a cell will flow electrically with the inside cap 61. That is, the one [ the switch 105 ] 
by setting a cell to apparatus. 

[0069]As mentioned above, if one [ the cell by which it was equipped with the assembly obturation 
board 60 is set to apparatus and / the switch 105 ], predetermined voltage is impressed between 
the output side of PTC element 73, and a switch terminal, and the voltage detection circuits 102 will 
make the current cutoff element 103 one, and will enable acceptance of the charging current from a 
battery charger. If the voltage of the cell 100 which appears in the voltage between the output side 
of PTC element 73 and a switch terminal becomes higher than default value, the voltage detection 
circuits 102 will turn OFF the current cutoff element 103, and will protect the cell 100 from 
overcharge current. 

[0070]The safety circuit included in the element 72 is explained in more detail. The voltage 
detection circuits 102 detect the voltage of the cell 100, and the voltage of the current cutoff 
element 103, and control a current cutoff element. When the voltage of the cell 100 detected with 
the voltage detection circuits 102 is higher than the programmed voltage of a predetermined 
maximum, it is a surcharge, and it is overdischarge when the voltage of the cell 100 detected with 
the voltage detection circuits 102 is lower than the programmed voltage of a predetermined 
minimum. When the cell voltage detected exceeds predetermined upper limit voltage, or when less 
than predetermined lower limit voltage, the voltage detection circuits 102 turn OFF the current 
cutoff element 103, and intercept current. When the voltage between the input side of the current 
cutoff element 103 and output side which consist of field effect transistors (FET), for example is 
detected and it becomes higher than a predetermined programmed voltage, by a short circuit etc., 
the voltage detection circuits 102 detect that excessive current flowed, and turn OFF the current 
cutoff element 103, for example. The voltage detection circuits 102 turn OFF the current cutoff 
element 103, when the voltage of the thermo sensitive register 107 is detected and it separates 
from the range whose battery temperature the temperature of the cell 100 and the current cutoff 
element 103 is a stipulated range, and is 0 ** - 60 **. The thermal cutout 106 works as a safeguard 
severed by the abnormal heat generation of the cell 100 or the current cutoff element 103. 
[0071]The safety circuit included in the element 72 carries out the above work. If FET is used as 
the current cutoff element 103, also in the state of OFF, this is possible for discharge of the cell 
100 through a plus pole by the body diode effect. The capacitor 104 was formed for the measure 
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against static electricity between a plus pole and a minus pole, and prevents malfunction by a noise. 
If PTC element 73 becomes specified temperature, resistance will go abruptly up. If the temperature 
of a cell rises and PTC element 73 reaches specified temperature when overcharge current or big 
discharge current, for example, the current beyond the current value equivalent to 1 hour-rate 
discharge, flows, the resistance will go abruptly up and current will be reduced. A cell is prevented 
from being in an un-safe state thermally by this. This PTC element 73 is also incorporable in the 
element 72. 

[0072]Next, work of an assembly obturation board when inter-cell-pressure power rises is explained. 
The inside of a cell serves as an elevated temperature in spite of work of the above safety circuits 
and a PTC element, and if the electrolysis solution which is mainly concerned with an organic 
solvent gasifies, gas will make the valve element 74 the printed circuit board side through the bore 
78 of the filter 77, and the bore 76 of the preliminary filter 75. When gas pressure exceeds the 
welding power of the preliminary filter 75 and the valve element 74, a welding separates, and the 
electric connection between the preliminary filter 75 and the valve element 74 is intercepted. The 
electrical link between a cell, its charge circuit, and/or a discharge circuit is entirely severed by this. 
Thus, the preliminary filter 75 and the valve element 74 work as the switch which has a current 
shutting off function, i.e., a current shutting off function means. 

[0073]Next, if gas pressure becomes still larger, the valve element 74 will be pressed further to the 
printed circuit board side. And if a value with gas pressure is exceeded, the valve element 74 will be 
fractured from the notch (not shown) provided in a part of the surface. For this reason, gas passes 
along the bore 71 of a printed circuit board from that breaking part, and is further emitted to the 
exterior through the bore 62 of the inside cap 61, the hollow part 95 between the inside cap 61 and 
the outer cap 65, and the bore 66 of the outer cap 65. 

[0074]Under the present circumstances, since the hollow part 95 is formed between the inside cap 
61 and the outer cap 65, even if the position of the bores 62 and 66 of both caps is not in 
agreement, the gas which passed the bore 62 reaches the bore 66 easily through the hollow part 95, 
and is emitted outside from there. If there is no hollow part 95, when the position of the bores 62 
and 66 of both caps is not in agreement, the gas emitted so much at a stretch cannot pass through 
the narrow gap during both caps, but the inside of a cell will serve as overpressure and a risk of 
exploding will follow. 

[0075]In this way, when an electrolysis solution gasifies by a cell becoming an elevated temperature 
etc. and inter-celhpressure power rises unusually, If current is intercepted by the current shutting 
off function means of the preliminary filter 75 and the valve element 74 and a pressure rises further, 
the valve element 74 will fracture as an explosion-proof function means, and it will be emitted 
outside from the bore of the caps 61 and 65. Therefore, there is no risk of the cell itself exploding. 
[0076](Example 6) Drawin g 15 is drawing of longitudinal section of the important section of the 
assembly obturation board of this example. This assembly obturation board 80 has changed the 
structure of the inside cap 81 and the outer cap 85, and also does not have the assembly obturation 
board 60 of Example 5, and an essential difference. The inside cap 81 has pasted up the outer cap 
85 on the printed circuit board 70 with the adhesives 88, respectively so that the flange 87 may 
contact the positive terminal of the printed circuit board 70, so that the flange 84 may contact the 
negative terminal of the printed circuit board 70. The inside cap 81 has the bore 82 for letting gas 
pass in the side upper part. 

[0077]On the other hand, the outer cap 85 has the bore 86 for letting gas pass in a side lower part. 
And the outer cap 85 has formed the hollow part 97 between the inside caps 81 by bulging a top 
edge part outside. When this bulged part 98 sets a cell to apparatus, the terminal area of apparatus 
can be equipped with it at a snap hook type. It is completely the same as that of Example 5 to have 
formed the insulating film 83 in the outside surface of the inside cap and to have made the 
insulation material 89 intervene among both caps. 

[0078]Also in this composition, the gas which fractured the valve element 74 and went into the bore 
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82 of the irrside cafp 81 escapes from the bore 86 of the outer cap 85 easily from the hollow part 97, 
and is emitted to the exterior. The bore 86 for discharging the gas of the outer cap 85, It seems that 
a linear metallic member like a hair pin enters into the cavity part between inside caps from the bore 
of an outer cap, and electrically connects both caps, and a cell is not short-circuited since it is in a 
low rank from the bore 82 of the inside cap 81. 

[0079]In the above-mentioned example, although the number of the bores for the degassing 
provided in the inside cap and the outer cap is four, respectively, the number of bores is what 
should be suitably chosen according to the size and cell. 

[0080]Although it had composition which electrically connects the anode of a cell with an outer cap, 
it can also have composition which connects the anode of a cell with an inside cap. 
[0081] Although the PTC element was inserted between the printed circuit board and the valve 
element as one part, it is also incorporable into the element 72 on a printed circuit board. 
[0082]The material shown in each above-mentioned example is an example, and can be changed and 
used within limits which achieve a function. 

[0083]In the above-mentioned example, although the example which applied this invention to the 
rechargeable lithium-ion battery was explained, it cannot be overemphasized that this invention is 
applicable also like other rechargeable batteries. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The mimetic diagram of a packed type rechargeable lithium-ion battery 

[ Drawing 2] The sectional view of the obturation part of the cylindrical rechargeable lithium-ion 

battery in Example 1 of this invention 

[ Drawing 3] (a) The exploded perspective view of the enclosed regio oralis 

(b) The decomposition sectional view of the enclosed regio oralis 

[Drawing 4]The block diagram of the safety circuit in Example 1 of this invention 

[Dr awing 5] The block diagram showing modification of the safety circuit 

[Drawing 6] The block diagram showing other modification of the safety circuit 

[Drawing 7] The sectional view of the obturation part in Example 2 incorporating the safety circuit 

shown in drawing 4 

[D rawing 8] (a) The exploded perspective view of the enclosed regio oralis 

(b) The decomposition sectional view of the enclosed regio oralis 

[ Drawing 9] The sectional view of the obturation part in Example 3 

[ Drawing 10] The sectional view of the obturation part in Example 4 

[Drawing 1 1] (a) The front view of the safety circuit made into package specification 

(b) The side view of the safety circuit 

(c) The exploded perspective view of the safety circuit 
[Drawing 1 2] (a) The front view of the minus pole for safety circuits 
(b) **-**' line sectional view 

[Drawing 131 (a) The top view of the plus pole for controlling input and output of a rechargeable 
battery 

(b) **-**' line sectional view 

[Drawing 14] Drawing of longitudinal section of the important section of the rechargeable lithium-ion 
battery provided with the assembly obturation board in Example 5 

[Drawing 15] Drawing of longitudinal section of the important section of the assembly obturation 
board in Example 6 

[Drawing 1 6]The figure showing the electric circuit containing the safeguard incorporated into the 
cell " 

[ Drawin g 1 7]The block diagram of the conventional safety circuit in a packed type rechargeable 
lithium-ion battery 
[Description of Notations] 

17 Filter 

18 Preliminary filter 

19 Inner gasket 

20 Valve element 

21 PTC element 
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22 Cap 

27 Safety circuit 

28 Rechargeable battery 
32 Current cutoff element 
34 Thermo sensitive register 

37 The minus pole for safety circuits 

38 Flexible wiring board 

39 39a Plus pole for controlling input and output 
41, 42, and 49 Thermosetting adhesive 

60 and 80 Assembly obturation board 

61 and 81 Inside cap 

62 and 82 Bore 

63 and 83 Insulating film 

64 and 84 Flange 
65, 85 outer caps 

66 and 86 Bore 

67 and 87 Flange 

68, 69, 88, and 89 Adhesives 

70 Printed circuit board 

71 Bore 

72 Element 

73 PTC element 

74 Valve element 

75 Preliminary filter 

76 Bore 

77 Filter 

78 Bore 

79 Inner gasket 

90 Cell case 

91 Group of electrode 

92 Electric insulating plate 

93 Positive electrode lead board 

94 Gasket 

95 and 97 Hollow part 

96 and 98 Bulged part 

100 Cell 

101 Switch 

102 Voltage detection circuits 

103 Current cutoff element 

104 Capacitor 

105 Switch 

106 Thermal cutout 

107 Thermo sensitive register 
A Slit 

B, C, D, E, H, and J Bore 
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[ Drawing 6] 



http://ww4.ipdlJnpit.gojp/cgi-bin/tran_web_cgi_ejje7atw_u-http%3A%2F%2Fwww4.ip... 2/14/2008 



JP,1 0-27561 2,A [DRAWINGS] 



Page 3 of 7 



36 -PTC** . 



27 




[Dra wing 7] 

37-$±i8ffl7-ft7S 

39 - = ft «tt®tttiff W» A 

4f v 42-MftliM 




[D rawing 8] 




[Dr awin g 9] 



http://ww4Jpdl.inpi^ 2/14/2008 



JP,10-275612,A [DRAWINGS] Page 4 of 7 

39o-fTc*fr«(au ; -*i»€)aiijflPAiB*^s 




[ Drawing 1 1] 

50-VDD(GND)i|-K 
51 -VIN(VSS)U-F 
52-VouW-K 




52 
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[Drawing 16] 




[Drawing 17] 
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Abstract of JP1 0275612 

PROBLEM TO BE SOLVED: To provide a 
secondary battery capable of assembling an 
electric circuit constituting a safety gear therein 
so as to be handled similarly to a conventional 
cell and quickly releasing gas to prevent the 
burst of the battery when a gas pressure in the 
battery is abnormally high. SOLUTION: A 
flexible wiring board 38 with a permeable hole 
E on which a safety circuit 27 is arranged, a 
controlled input/output positive pole 39 with a 
gas permeable hole J and a safety circuit 
negative pole with a gas permeable hole H put 
in face contact with the upper face thereof and 
connected to the safety circuit 27 through 
wirings, a PTC element 21 put in face contact 
with the lower face of the flexible wiring board 
38 and a valve disc 20 lapped on the lower 
face thereof and provided with a slit A are 
integrally formed with an inner gasket 19. A 
sub-filter 18 welded with the valve disc 20 at 
the center and provided with a permeable hole 
B is caulked to the inner gasket 19 on the 
periphery of a filter 17 with a permeable hole C 
to form a sealing part. 
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mj$&timuw><7). mux** vTtw$$Mm#tco 
wkoxoiz. m%mm®nfmiz®ti%^miz. m 
mount FET*?<7)ms§Mwm=Fzm*ffi&b u m 
mm. ay^y*-, mx, t *-xw<om : ?MShx 
ffif&ztitz$£mmmitii><7)X'$)*). ztuz* 
o , itzzKnmmxcommm t m 

Wot, mmm<vnmwm<\®mzmxz 

[0018] ttc. &k®mi. mufx.x*is®m, 
nev • xj-u> ■ TU7?u-b®mmx'M*&, mm 

wmfrt>%£®mmmi-&i><7)X'$>&. 
[0019] £tz$&®smmizffla&mm o , t 
tzm±®mmm(r>-^mmmK±mz x ^xmm 

m. hL<iz#xititzmMMi&. frkmsmfccomn 

[0020] tt:. %£®mzmit*.-xmwitz 
t^-cfco, FETmnmmmmmir-tfzimm&Mv 
muz£',xmztz.-xmmi-&zbiz£*)^ mm 



mmm^hc\ttfx'*h. 

[002 1 ] ttz. %£®mzy—$x?zm:itzi> 

cox'b*). %mi$jm.mzMMt&ztiz£*)^ mm<o 

[0 02 2] ?Tcm=f-*itix$±®mz®M 
itzhox'h o , f e rmcow&mmm^co^z x -> 
x h p t c b v <y rz^h z t h . 

[0023] 'J^*PTC3)S^(H2fctitt* 

ptc 2 lfcffli) izKtx. %£®myymtn 
^Ata^ryxmt wffliz p t c m^zEm itz h cox- 
mmftjicommzxmxmm*. mm^ss 
s> £tzte$£m<7)W£iz£ixi>PTcm=?-zbv 

[0 024] mm**v7t* zzmm-? 
ji-xmtmx&iimTyxmt<7)2mffif&.t itzt> 
ox'b*). mmcwmm£tzimmcD-?4i-mbm: 
®m~?j i-xmtf. mmmmttzimmmx-mm 
ztiz>tx\ ^mmimmmiiK^ztfr 
mmcommm®mz^wti-&c\ttfX'Zz>. 
$&®mz. ^mfacommmmwi, ®m>m\mm 
te£xsztibzm&&^®mmm.wit-&m. mm 
<r)±.mzhmumzmz>*\ -yrtm^m^tcr) 
moxoiz. mnmimmmmmmtL^miz. m 
'm-it tx mtz> z t 

[0 02 5] £tz. **>v7lZi5\m&®$t,mv{ J )- 

mmnmmmzmzm®mz%±m<~t 
hzttfx'Zh. 

[0026] £tz. A- -yTfcfcft&^lfllSSffl^ + 

mm. mitfxx^ism&tmimffifflx'W&uz 
hco£fztemmmmmvi}$:-ft-ixm$.xtzi><?>x'b 

mz&mz-tz>zttfX'Z&, 

[00 2 7] £tz. *w7lzmz>2ck®m*?ji- 
[0028] *^BJ(c J: Lv«OH<X«^(i. 

•aaH*^ xx/mmomEtzmiti ixmrnvsMW 



(5) 



W«H t 1 0-27 56 1 2 



Ztvtiftm** ; y 7*fc J: WW** -y 7-jWR Ofttt 6<t 
[00293 ttiftoKtt, ryybg^cfcO 

•fe >y h SflfcRflWfcA* a- -y T fctf LT WK-#tf>tttt 
[0030] Zcommm 1 <0#»2. ^HW^A- «y 7fc 

m%?&zkxh&, zcozmmi. m&oxoiz. 

*&zm&fr*ttfm t%<o. ftmjm t % 

My (ox o tt#(temtimiffi%0m.tz\ o 
&a,x\ mwTzn.muzmmi. nmzmmit 
it^o t h &ztim h . wmz x n 

[00 31] ^fflS^f-V>yTt5«}:Wil^A"y7- 

u p^mss&mwm** vTomizmtkffiin 

XiX. AN* * «y Tft^X^-X ^ft^dRt^ffl-r « 
[0032] *MH* * 77-«, ^-<0JiBH«*8fflI«C»aS« 

hzttfx^h. 

i o o 3 3 ] tt:. Btm&nm** -yr^>±mmm 
izmtzffimz&^xu. nm* vrcottzmmt 

u\ zcommzx&t. mm. M'-tv 
Oct a %mm&mmtmm*v v?<mfifrt>to® 

mzmmi. nmmm-£ix?%z\km<%&. 
[0034] ner y >- wt«»nu» 



it U\ <yUl£. f^B«E«lti5«8r9Jie«8ljSII)r«^<0 
3W5f^<0«£E*«i^: 4: S 7-f* J: 3 

[0035] ifc. WIEVftPgRtt. &£&ajs§£*i§ 

, mmm?z*7tz> x o izmm-izb mt i 
w 

[0 036] zuz. mmmmt. mmtmmzm 

[0037] mm&mmmi. s m ptc^ 

«stt#Sfc:tt*A<i4 fu> o tZs mir vyh mm 
mtixtzwsmmz$sbi zthxzz. 

[0038] £ ft. SfcfcJSF* 
ohuIB-9-77 ^ /P?- 1 tixmm 

%mmthtfti\hW8smmm®Lb ixm< x a 
izm&ztix^i. 

[0039] ttim&Tv y bmzMt*.xm&m 
mm^ntzmmmm^x^mmcow&mai ix 

mic<nmz*-j\,vLx-#fcixmiTvybm 
mviFmtzttzt&mf-imf. znm-uzmm 

[0040] xmiizxtui s m&mnmnnw** v 
rrtfcs mmm£\B\ftzm*-Atiz>Ai-xzm&x 
mxoxoiz. $£®mmmtzm*'&b 
^m^mmmmmmzcom^thmm^^ ? t-r 

IZttfX'ZZ. 
[004 1 ] 

[mmi OTs *mconmmz~?^x. H2*^n 

[0042] (jOI«l)H2tt, PWffl>Jf">A-f* 

^z^^o^p^ifffiia, 03 (a) (iHMaaso 
^^Mia. B3 (b > unmnmmmm^L 

xbZPTcm?, mmfiE±&mnmmmmm 
xh&mwim#. mmm^z±nuzmmm 
m®?*>mmtti. 74*9-17. V7*7< 

)V?-\S, 4yi—JfX*ry hi 9, #ft2 0, PT 
CS^2 1, ^^7*2 2. $iDWJy^23, fix* 
vb24Xffif&ZtlX^l. ffigmt. JEtefrbcOWM 
'J-K*2 5*tfLT»LCfc*r*-ft7<f/W'-l 

^7'7-f;^-l8(cat4J:afc:*orv^. 
-9-7-7 -f 1 8 k 2 0 k immzX it 
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[0 04 3] **>y7 , 2 2kPTC#f2 1tiJ:tf## 
2 0tt. y^^t-#^yM9tJ:*)-* 

7 4/1^-1 8 k##;2 0fcom^tt&&^ mm 
77 < )V<7- 1 yl—ifX+r y h 1 9ajfl|g 

U >?mzffi& Uz t OT% HE««P«W)T 7 
•feyr 'J - 2 6 5/*&P L 

[ 0 0 4 4 ] #fr 2 0 (Ci*; 6^flg?ft'C&6|»j|# 

<fr9-i8izmft>tit:miiB&imix. ##20 

[0 04 5] o#*t, PTC#P2 1fcJ:**aM£ifliS 

waif i n«nR«cffli't&«stfi 
ja±<o«»fcj:-3TWftwfiifc&«±#L. wastes 
i-z t mm&±.% txm^&m^iz tiz**). 
wwmtott&£%m£%& <r k * m±ti t *>? 

[0046] "9-7*7 4/1^-18^*2 0^ 
7 4 /^- 1 70)j&fLCtSXW77 4 /W- 1 8 fclfc 
1 8 k#*2 0k<0^*^jS:±|flloJt^t1St^il 

* £ k t: «fc o , mmzwmmmti. mmm#b 

[0047] J5t, ##2 0 fci 4fi6JHMB^afcov^ 
-9-7*7 4/1^-1 8k#«c20kfe:J:4* 
8faJM"«IB#Bb&"fMft aa&fc X ~>X*fMt Uz 
WMMte. #*2 0 >yT2 2^»Cj¥L±(f 

S. ##:2 0'i, >(yt-^y-7M9, 7 4 
/H>-17, ijXT-v Y2A, nM'!r-X2 6lz£iX 

®mtfmMztix^&tz£>. #wE.-Mz£*)jm2Q 
tzm btuzzvv bAimmtis zm&x\ 
\t itzwmm w72 2 mizmti . d^t^j: 

assfw * m%tfW£istixm&m<?)mm±t 



[0048] H4{±, *m&vi-vM*>-<%mm 
ifimah^^m^yuy^mx'hh. m4£&^x. 
+K3&m2 7i,zx^xmmzn&zwm2 8m 

mx\ mi^mtzitftmnmx-tt%m2 8m 
mttzimm^mmuz^i-xmbmrnth. -a 
-<m,m2 scoftffiffi&tzimmizBf&itz"?^ -rxm 
x-bh. 

[0049] -■&mm28coy°7Xftjite. m2xmm 
itzvyy 4W-i8b#to2 0biz£ixm&.zti 
mmmmm^m9, ptc*?3o m2izm 
i»PTc^2itcffii) atix^m»27^m 

[0050] smmmmttzimmmmx'- 
vmm2 8nv4i-zmbW:mztuzimizh&i$&^ 
ptcs^3 ocoaiTjffiUk ssb? koraomEagHjai 

*sr?reekr4. PTc^3ooai^ffl!iksffi 
^ k wwo«E*qBsgfij: o«< *4 k . m&mtam 

ltt, FET^com»iEig8ff^^3 2&^7fcL. ~<Wt 
?ft2 8$:ig3Em*>^«g-r^. 
[0051 ] 2 7i4Ja±<0f^ffl*fr 3 «8S 

aa»f*?3 2fc:FET*ffiffl-r4^ FET**^70 

m*mixz$&m2 8<7)w&mmx%&. a 
yT>v33&, +mb-mb<7)ffl<mwmtm, 
x\z x h wmw}i±*ft ?i><DX'$>&. 

[0052] ttz. 05{i. 04fciS"*££B»2 7tf> 
%MMZ^i-i><?>X\ ^-S^^3 4$riiJPL. IT- 5 

3 4offigt3j: *»t«8flit*-^— rsiaig*' 
ma^titzmm.ta^3 5\,zx o , 1:^1*2 s^ag 

sWHSeBSffl ( 0"C-6 0°Cm^) k , FET 

^OlSSSEHf^-? 3 2 **7fc**fWB*Sfi»U!: fc<0 

[0053] Hts 06«, 04tC^-r^leIS&2 7O 

t aaw> y y^p t cs^ 

(02{cfcai.PTCS : f2ncffl3) *KjhL, 

mor? xm-b n&\#timyjxmt <dwz p t 

C JIFF 3 6 S-Jf A L *> COT* S . 
[ 0 0 5 4 ] BLhOKWCIi, ^0^2 70^? 

m-ffixnibnmuzifi. 3^0112 7 ffl^^f^ 

^«ffi?r«?te^~X k £J££«K?* £ k iHM^rtlt'fc 
2 7«JBBMB«c J: ^> i5ft«a***Wllk =S:4ot, 
[0055] (SHfe0|2 ) H4H^^0»2 
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2 8 comimzm^tz^z^ ^xm i a x 
8(a) temnmttiifflm. his < b j mm 

1 frh$&mm~?4 tm3 7izmz&fti)mm& 

[00 56] m&£V®8lZt5\*X. PTCST2 1 

mm 8izmit>tim®ffimtz#>comiiX'b o , ± 

-f-*-*«3 7»i, 7P*S/7VI^«3 8fciB8«*U 
i«*ilfC3c^lil»2 7t«»S/iTV^. ££088 

2 7fcJ:-9Tffl»SftSraM2 8<0Affla*+li, 
7^>/7*;H98«3 8*at, BSftMrC, Z<fc*ifi«> 

K2 7tf)l!8*tt. ««fiHt«3-r-i^'4 1. 4 
2{ix^^^^»®^Si^J. 4 0. 4 5li££ 

hhbb-^ **«3 7 t-aKmmmmxmmry 
m3 9t<omtmi-iABsmmcomm. 44 
tiffp«y>'7"e&s. 

[0 0 57] (£itW3)H6fcjjc*J:3fc, ££0g& 

3 6 SrffiBLfc^i, 09 fcijsrf J: a fcZ»«fft<0tt 
*l»Atttfjfl!7 , ?*ffi3 9 a gftfrPTCS^Tlfjfrf 
ftik^Si. *<OffiW)«^<Ofl!lSttH7*iJ:V08 

[0058] ( iw4 ) 0 7 izm&zttmmcomi 

MAiMimryzm 3 9 fc 7 ls*i/-7frWffi3 8 b(D 

&mi .010 iz^ctx o iz . -<mmm®Aftii 
\s*is7)mm3 8±mskNmztii t ix 

ZtimmzKZtMz. 7l^>77H!iMR3 8*>T 
mts tf!i**PTC*?2l£rtl/t#flc2 0fc, 7 

u^r)umm3 8<D±mn. ttrnttssmm* 

T\ fJP9^ft*«at«jSTS6. 3r*i. 4 1 , 4 9 

[0059] J3Lh^BflL^^0S82 7tt, 01 1 (c 
jjr*-J: 3 fc I Crt<y?-*Jimtz-tiZbif?Z&. m 

lUZ&^X. 5 OtiVDD (GND) 5 Hi 

VIN (VSS) U-b\ 5 2JiVOUTU-h't% -e 
*1<WW)U-H5 0. 51, 5 2li. 07£i>WC7y 
>h&lR3 8<7)Kbi0lzmW?&ZbtfTZ. £g[Hft 

i~x®3 7 . ptc*^ 2 1 . -ttmmcomm 
A&mr?m3 9i l zm-ti>mGim. pbt 



•ctt»3-T * y?mmzn~)t: i>vx\ rv y h&R 
ipmtt:*)* mmm*±xmiz. rvtyrv 

-m%ttch. *fcU-F5 0. 51, 5 2<0ffiffltt 
[006 0] 07fc*5»t43c^0Kffl'7>f^ffi 

3 7«, 0 1 2 t^t «fc o tR5»»)t<o^^<o«isoxr 
xftitmHt r^mm^M$iJPAtB^fflr57sii3 

9 £££@SSfflv4 -t^ff 3 7^«ffifr6«f*Wfc*tt 
£-£&fc#>Oji?l I 0 , i^^O- 

<^m^WJPAai^ffl7 0 7X®3 9tC{i, 01 3(^ 

a -fx® 3 7 £tf ix-$mMe>mwAiiiiim77A 
®3 9(c^m»fflv>f i-x®3 70>mafrt>mmtz 

im%&&lzto<?>m.llzfrit)>t>%^fflRKiz, 

-?^7® 3 7 fcr<WKft«atiJ»Aa}*fflr5^ffi3 
9 b li. * libttL? tLftiMJLZtUZ- >v 

tidlX\ -^liZffifcthZb^l&Xbh. 

[00613 mmm 5)014 u^mmm^mmu 
mmttz v+vm *y-<mmm<7)mmmx- 

1 , ^Hi^A-«y76 5 . Rt/m=F7 2*K0ftttfe7 , U 
yhS«7 0^Mi.TV^. 
[ 0 0 6 2 3 ffl^P^ti. S&fc. 7"yyhS«7 0 
<0TMtEaS*ut y y^PCTff7 3 , ^Mfi 
«*»^S*flc7 4. +*a5lC#*7 4<04'*a*«« 
U Xrx*jltfc»^aSfL7 6*^r*'9-7'7^;^- 
7 5 , HX £St*fc«>«oa?l 7 8 4 7<lVf-7 

X. A y-f-HXT-v h7 9Ji. ^t-/76 5<0^ 

uphim 7 4 ajuiNH&bfc & ewj-*aaw-4 i t tc 
«ko, tm7 Ab*r77 < >vf-7 5<r)jmmza\j& 
wmffl&zm:Lx^&. ttz. -7 4)Vf-7 7\^ 
^mmx^yy ov?-7 5b4 y^~a^v y 
7 9<mmmwmsz\ b\z i 0, ^sr-*<oi§i 

l*P«4:UT«»lfcTT^«. 7 iV9-7 7ff)±mM 
Wli, ^y^~^X^«yh7 9fcJ;0, ^ty76 
5. ry>-h»t£7 0. PTCS^7 3. fcJ:t/##:7 

4 mm b tewmmm m±ztix v * . 

[0 06 3] <xtc. ±iery>-hs«7 0fc^v^i¥L 
< taw & . r y y h 7 o ti , -srMttoiteiii^t^ie 

m^y'r-'JLtzm^ 2 t+*fcfflj&^* <b 4> 
C Si 1 7 2S:SaJ:d{cl*I{i!l^ J r>y76 1XWHffldf 
•V ^76 5 £«SUeM&<9$*ffll6 8. t ifcfxjKdf 

M»»c«fcOH«trv^. ryyhs«7 0«, ax 
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[00 64] ?m**>y?6 its. $x*nttz#><m 

?L6 2*4ffliru flWfffctt* flWMr-y76 5i:* 
fc» Mll d f-Vy7*6 5(4. I b0MZ.it 

z*m-t§m9 5$mtzt:Mz. JWwawHs* 

fc«ttB«9 6£R»t. §fcfc£«)»aj«9 6fc#*£il 
*aft66*4«»tTV*4..36fc. -y 7* 6 

1 fc*W** >yT6 5 k £**i6<3±«fc:t$v*-Ctt*t 

* &*s<j 6 9 mtm&ra s-st * a . 7 2 

7- 6 1 <rtm 6 4t)K £ i&JXttffMtSMfr* v ? 
[0065] ±1204 a te«J«Sixfca4«P*6 0 

m*&&9X*V h94£§£#L. Z'ntfXirybm 

fcy-*90tf>±JS»£*»t«>*£fcfcJ:9\ m®*- 

x9o \m®fri%,mz®mzti& . 92(4. « 

*4*«^-*ajgjBfc81*$Ji'0>*. lot, 
l?i!y--^9 0(4mMOj||iS^£iffcTV->S. 
[0066] JJW)J: 0 tejH±*tP«6 oarow--* 
9 0£§S*3*l4k. JWE^ yT6 5(4. TU^h* 
«7 0 MzmmiX^l PTC*?7 3,-#F7 3 
fc»Bl/0**#flc7 4, iO#*7 4t^l35(CfcV> 
TS^S<XTV>S'9-7'7^;^-7 5, MlV7<}\,9 

-77 zitLxmwm 9 1 ajES(c&gE8*i. is*? 

kLTffl<. 

[ 0 0 6 7 ] at, m 1 6 t^-f ££ggfcovvci&Bj§ 

t*. Hl6tfcwc. 1 0 0{4ffli^fP«?6 0^if 

ztitiz.#m&£7r; lx 101 immoiEm y - 

Kt:o^-5tv^ty7^^-7 5 k##7 4 k<0 

ti^xw&zhznmmmmmb ixmrn-z* 

■f -yf-fcSLTVi*. l^-(7fl 0 l(3{4ffief5P 
TC£?7 3**e?0fc:«aS<iT^S. mMUKfc^-y 
^-^Lfc*^ 7 2WW4, PTC3IH t 7 3fcB3»Itc* 

«§*ifcii«t j. -xi 0 6fe«fci^meiii*^i 0 

3 , m£E2r«iaj tT«BtW*F 1 0 3 -SHE 
10 2. -^-SX^l 07, &t>Vtza>?>V 

[0 0 68] *LT, *P7 2or5^«HPJ4iWII^^ 
>y7'6 5(cm*fi/0^. ^>f -^SfffStt, 



?x-&&mm*-zi l zfflfczhfcmm>%m : ?-tf. 

[0069] mo£ o t, ii4^P^6 Qj&*»*S*l 
-y h U *4 y f-1 0 5;!tf*y$*U> 
k. PTC^7 3<offl:ftggkS^kaiafc{4J^) 

m&mmzn, waaatmi o 2U9mmx=Fi o 

k"M>. *fc. PTC^7 30{±57)(lliSffi^kO^ 
*>Sfffc3i*iSWI!ll 0 0O«E#&£«4 0^<=5ri. 
k , mffi&ffl#s 1 0 2 tttSBKBr*? 1 0 3 £:*7 fc 
U 1 0 0 JMll©^«it S . 

[ o o 7 o i **7 2 t«^a^^^m»to^ 

T. 8fe«:BL<IBW , t*. «EttttS«l 0 214, «tt 
1 0 o<o*Efc JlttMJBSSi*? l 0 30*ffiM*ajL 
T«SBtW3IHF*W»'t-4. «E«tt«»l 0 2T^tb$ 
ft* 1 0 0O«E*«JJr5Eo±IROiftJg«E«fc 0 Av^ 
k S (4JS5E€-Cft 0 . £ tzWEbm 1 0 2 xm^ti 
0 0^)«BBW5fje^TIR<0KJI«EJ: Ofiv>k 

«fftT@-5^i:§. m»fuEK)Tm^l0 32:^7(cL, 

Sffi5rji®r-ri». in:. mff^ai§ii 02(4, 

mZkbyyiSz? (FET) *&&*ttffiltrS?l 

osoA^iikaiTJiik^osff^^tbL, m^<oift 

®xmtfmih.tzz b ixmmmmT 103* 
*7£.?h. $<^t, mffi^m^i 02(4, tt-sx? 
i o 7(DW&zmi. mmi o oiictt/maiiirs^ 
i o 3<7)i&mim5m®. mumimgtf o 

'CO^fflSr^n^k & , «8BBBrX7- 1 0 3 £*7(;rt 
agh^-Xl 0 6(4. Wfil 0 0^«gBSBf^^ 

i o 3<7)m®$mi,z 4 oTWfc*i*££8«i: ur« 

[007 1 3 ^72 ttt»a*<TJt3^HI»l4, JiLh 
<04 9*»&t't«. mgrtiiBTS^l 0 3k tTFET 

-^^■-H^mt49. r^tttatrwftioo 

«K1£{4"BriBT , ft*. =5r*3. 3^7^-10 4(4. Ty 
mb H i-zfab cDffleffln&ittMcotiMzmi-bti 

tzi>v>x\ ;4xtz*i>mri£m±'t&. ptc*^ 
73(4. mmmiz^^b. mm&&±Mi-&. m, 
««se. *fci4^#=snwwa, Mt&imsmtMtz 
m*ztmm)±<?)iEmfflx& zbizx^xnmn 
m.if±.w l . p tc m?7 3 tfMfci&mizmti t , 
*mmmtf&±Mixmmmmti&. ztuzx^ 
•c. m&tfmmz^%ik%vffiiz%zz b t>m±zti 

h. C<7)PTCSi i 7 3(4. ^7 2HZ&m&Z b 
\>X%h. 
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[ 0 0 7 2 T &te\ 1mftE-h&±.%ltzi8r&m$M 

y < )V?-i i<nmj 8&xt/-f7y a )V?-i 5<d 
i»L 7 6 r 7 4 sr r u y h mum^w l±lf 

tfAKMK -9-7*7 4 5t#W7 Ab<T>m 

5b#W7 4t<r>%mt£®wttfimztih. mzx 
ixnmt wmamts x v/t tMMmem t m 
<r>mRmm\i-wmtzti&. ^i5c, -9-7*7^ 
9-1 5i:#f^7 4i:(i, ws&mm&%*hxA 7 

[ 0 0 7 3 ] #te, tiTWiW* fete** < fc* £: . # 
«c74ttSfete>'Jyh»RfiK««flES*i4. -£LTs 

#ft7 4(i<e<7)£l®<7)-g|5 
teKW-£>*ufc*l*B (H^L&i^) frfcWBrts. ;co 
^tt*<o«aif»3&»<5>ri; y h*««>i»L7 1 * 
a 9. 3fetert«^ v r6i«a?L6 2, mt***/ 

7-6 1 fc^**vT6 5fc<0lffl<0ffiiH»9 5* fcitf 
JMB** v7"6 50S?L6 6 5r!f£TWgMttiiS*U. 
[0 0 74] £*>1L flll^-y7'6 1 fc*M|g**.y7* 
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